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TEACHER'S MANUAL 
NEW GRAMMAR SCHOOL ARITHMETIC. 

SPECIAL SUGGESTIONS. 

Science of Arithmetic. — In the Manual to the New Pri- 
mary Arithmetic it is recommended that the teacher lay 
stress upon the art of computing, leaving the science of 
arithmetic for a later period. From time to time in the 
subsequent pages recommendations will be made that the 
pupils be given more or less acquaintance with the principles 
underlying the various operations and methods. The t«acher 
should be careful, however, to remember that children are 
to be taught how to add, subtract, etc., even if they cannot 
be taught how to express orally or in writing all the reasons 
for every step taken. The solution of problems that require 
the pupil to determine the necessary operations will furnish 
discipline fully as advantageous as that obtained by laying 
undue stress upon the science of numbers. As the pupils 
progress from grade to grade, however, the teacher shoidd 
require more and more technical correctness in their oral 
and written statements. 

Supplementaiy Work. — It is not expected that the average 
school will find time for many exercises additional to those 
provided in the text-book. Some topics may, however, need 
a larger number of examples than are furnished, time for 
which may be obtained by the omission of unnecessary 
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examples. In order to fuinisli problems that come within 
the capacity and experience of the pupils, the teacher should 
replace some of those in the buuk by othera of his own, the 
environment of the school and the prevailing industries of 
the neighborhood supplying the material needed. See Gram- 
mar School Itfanual, Art. 101, p^e 42. 

OmlssionB. — The teacher may omit auch written problems 
as are too difficult, if his class is backward, aa well as those 
for which he has not the requisite time, commencing first to 
drop the review problems at the end of each chapter of the 
arithmetic. For other hints see the General Suggestions 
preceding the Primary Manual. 
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CHAPTEK ONE. 
Walbh's New Gbahhab School AKiTaMBTic, Pjobs 1-58. 

The major topic for tlie fifth school year comprises addi- 
tion, subtraction, multiplication, and division of fractions, 
with an incidental treatment of reduction of fractions, great- 
est common divisor, least common multiple, etc. The reviews 
take up and extend notation and numeration, and include 
drills in the fundamental processes with simple numbers 
and United States money ; they also include a further devel- 
opment of simple work in denominate numbers and measure- 
ments. The new topics introduced are decimals, limited to 
three places, and bills. 

In Chapter One, which is intended for the first half of the 
fifth school year, the work in fractions is confined to those 
most frequently used, and whose denominators are small. 
As the common denominators are obtained by inspection, 
the introduction of the greatest common divisor and the 
least common multiple is postponed to the next chapter. 

2-3. Pupils are now expected to be more careful to use 
exact technical language in all their work, especially in 
fractions, without, however, being required to memorize 
definitions of the terms they employ, 

B-8. Heretofore, the pupils have dealt with but three ad- 
dends in addition examples. This number is now increased, 
but in this chapter, aa in the last, the common denominator of 
the fractions is to be determined by inspection. Care should 
be taken not to slight this chapter in favor of the more diffi- 
cult work of the next, since the average calculator will 
seldom be called upon to perform operations with fractions 
having denominators larger than those here given. 
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36 TEACHEB'8 MANUAL. 

11. See New Primary Manual, Art, 167. 

12. Use these as sight exercises, and require pupils to 
give the fractional part of the answer in lowest terms. 

13. Pupils should not be pevinitted to write any figures 
beyond those which appear in the model Bolution. In this 
example, the common denominator 13 15, the new numerator 
of the minuend fraction is 9, and that of the subtrahend 
fraction is 10. This 10 is to be subtracted from a numerator 
composed of 15 and 9, the two numbers that are just above 
the 10. The pupils should be required to add 9 and 15, and 
to take 10 from the sum, without doing any side work. The 7 
of 197 should not be changed, except in the mind of the pupils. 

If pupils have been previously taught subtraction by the 
method of increasing the next figure of the subtrahend after 
"borrowing," they should continue to do so, instead of 
following the one given in the test-book. 

IB. In their previous work pupils have used a mixed 
number iu the multiplier but not in the multiplicand. 

21. After the pupils have multiplied by a mixed number, 
their attention should be called to the rule formulated for 
the multiplication of a whole number by a fraction. They 
should be shown that in Art. 18, 39 was multiplied by J (or 
I was multiplied by 39} by multiplying 39 by 3, and writing 
the product, 117, over the denominator, 4, giving the result 
-1^, which is reduced to 29^. In the same way the product 
of 276 and | is found by multiplying 276 by 3, and dividing 
the result by 8 ; i.e. 276 x | = Sf* = 103| = 103^. 

26. If the school year is so short that omissions will be 
necessary, it might be advisable to limit the pupils to the 
general method of dividing fractions by the inversion of the 
divisor. The method here given is used chiefly in oral 
work, and in written examples in which the fractions have 
the same denominator. 

28. In this gi-ade it is the duty of the teacher to require the 
pupils to begin to organize and to classify their matbematiciil 
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NEW GKAMMAE SCHOOL ABITHMBTIC. 37 

knowledge. They have discovered in Art, 26, if they did 
not do so before, that 500 halves divided by 26 halves gives 
the abstract quotient 20, and at this point No. 2 furnishes 
a similar illustration. 

29. The type of problem No. 2, oral or written, is simple 
for bright pupils and difficult for dull ones. The average 
person solves in this way : If ^ o* wife's share is S 3500, f 
of her share is one-fifth of 83600, or $700, and | of her 
share is 7 times $ 700, or $ 4900. Many successful teachers 
prefer to have pupils recognize this problem as one in divi- 
sion. They say that the proper method of indicating the 
operation needed to solve it is, $ 3600 -i- ^. Their pupils are 
required in all problems involving fractions to determine 
the necessary operation or operations by reading over the 
problems with integers substituted for the fractions. When 
this problem is read " 5 times wife's share is $ 3600," division 
is clearly indicated, and the pupils, therefore, write "wife's 
share = 83600 + ^ = 824,600 + 6, or $4900." Teachers 
who pi-efer the latter method argue that thei'e is no need to 
nse the intermediate ^ when the value of ^ is given and that 
of the whole is reqvured. In finding the cost of 3 articles 
when that of 6 is given, the usual procedure is first to find 
the cost of 1, by dividing by 6 ; and these persons claim that 
when the value of 4 is given, the value of 1 should be found 
by dividing by ^. 

No. 6 must be solved by division, and so must Nos. 7 and 
8; it will probably be simpler for the pupils to use the divi- 
sion method to solve Nos. 2 and 3, leaving the method by 
analysis for problems similar to No. 14, Art. 28, which really 
involve two operations (unless the ratio method be employed). 

Some text-books make a sepai'ate topic for such examples 
as No. 11 ; " To find what part one number is of another." 
The first part of this problem is given as a hint to the solu- 
tion of the second, and pupils should be drilled to use this 
method of determining the required operation ; viz., to read 
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the problem omitting the fractional part of a mixed number, 
or changing a fraction to a whole niunber. 

In No. 12, it is expected that the pupil -will employ the 
relation he found in No. 11 between 3J and 24J; viz., that 
the former is ^ of the latter, and that the latter is 7 times 
the former. 

For hints as to work iu written problems see General 
Suggestions and Primary Manual, Art. 157, The teacher 
will, however, require more accuracy on the part of the pupils 
in indicating the various steps taken, being careful, also, not 
to permit them to stretch out their solutions unnecessarily. 

33. Pupils will get results more quickly by thinking 
6 times 12 hundred, rather than 6 times 1 thousand 2 hun- 
dred. The oral answers to all but Nob. 6, 16, and 20, should 
be given in hundreds. 

34. It is not intended that all these examples be worked 
at one time. The major topic should first receive consider- 
ation. Once a week, perhaps, review work should have a 
place, with, for instance, an example in addition from pa^e 
18 and one or two in division from page 20, tt^ether with 
one or two of these multiplication examples. 

39. See General Suggestions for hints as to drills, also 
Art. 160, New Primary Manual. 

44. These oral problems are review work, and need not 
be completed at this st^e. They are intended to increase 
the ability of the pupil to handle la^e numbers without 
using the pencil. They should first be solved by the pupils 
orally from the book, a question being read aloud and the 
answer promptly given. No analysis should be required, 
as, with two or three exceptions, there is no likelihood of a 
mistake in the choice of the operation. At another recita- 
tion, the teacher directs the pupils to prepare slips of paper 
by writing their names, and the numbers from 1 to 10, He 
directs them to place opposite the first number the answer 
to, for instance, problem No. 30, giving them a moment to 



NEW GRAMMAR SCHOOL ABITHMETIC. 89 

read it. At the word " write " pencils are taken, the answer 
written, and the pencil replaced. The teacher then says, 
" 21," for the next answer, " write," etc., until the answers 
to ten are written. At a third recitation, ten problems are 
read 1^ the teacher and the answers wiitten at a signal. 
When the recitation requires written answers, the teacher 
sometimes aaoertains the number of correct answers to each 
problem after it is set down ; at other times, he waits until 
all the answers are written. See Art. 82, Kew Primary 
Manual, and General Suggestions. 

It is expected that at leaat a few pupils will divide 3 
into 18 and 3 quarters directly and get the answer, 6 and 1 
quarter, without changing the divisor and the dividend to 
fourths. The teacher should give one of these an opportu- 
nity to explain his discovery to his classmates. 

46. By solving these orally with smaller numbers the 
pupils will generally experience no difBculty in determining 
the operation. The teacher will find it profitable to employ 
this method with each set of written problems. He will 
find, too, that the pupils can obtain the correct answer to 
many of them without using the pencil at all ; the written 
solution of these latter should not be required. 

47. This work affords an opportunity to give some instruc- 
tions as to the place value of figures. 

Pupils should be informed that the use of and does not 
necessarily imply a decimal. Arithmeticians are endeavoring 
to lead people to omit the use of and in reading whole num- 
bers and to employ it only in reading decimals ; but they 
have not as yet been altogether successful. 

64. The "unnecessary ciphers" are not to be rejected 
until after they are counted for "pointing-off" purposes. 

67. Some accountants always write the unit figure of the 
multiplier under the last figure of the multiplicand, so that 
the decimal (if any) of the multiplier falls to the right of the 
multiplicand. When the multiplication is completed, the 
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decimal point in the product is placed directly under tliat in 
the multiplicand. In the case of US multiplied by 6.4, the 
point in the multiplicand is supposed to be after the 5. See 
Arithmetic, page 85, for further iilustrations. 

60. Although ciphers may be annexed to the right of the 
decimal in the dividend, it is just ala well to accustom chil- 
dren to dispense with them, and also with the rule for 
" pointing-off " in the quotient. The pupil in dividing 
812.80 or f 3.60 or $0.24 by 4, naturally places his decimal 
point in the quotient when he reaches it in the dividend, 
and he should be shown the need of doing the same in divid- 
ing a decimal hy a whole number. The teacher can lead 
him to see that 12 hundredths divided by S gives a quotient 
of 1 hundredth and something more, which calls for .01 at 
least, and that when the dividend becomes 120 thousandths 
the quotient is 15 thousandths, which is .01 with a 5 affixed, 
and that the proper pointing-off neceasarily follows the 
placing of the decimal point directly under (or over) the 
decimal point in the dividend, provided he places each quo- 
tient figure under (or over) the proper figure in the dividend, 
as he should be drilled in doing from the time he begins to 
work examples in short division. 

62. These are exercises in the reduction of a common 
fraction to a decimal. 

64. In the preliminary oral solution of these problems, 
the pupils should be drilled In making a reasonably close 
approximation to the answer, as a means of testing the 
written solution. In No. 1, the pupil gives the result as 
more than 6 yards. In No. 2, he finds the cost of 2 acres to 
be $ 74, and he allows $ 20 for the fraction of an acre, it be- 
ing greater than one half. In No. 3, the pupils may require 
means "sum." In No. 5, the 
iken as 20^, or $^. In No. 6, 
9 inches, which is equivalent to 
a cubic foot of gold, No. 8, is 
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NEW GRAMMAR SCHOOL ARITHMETIC. 41 

19,400 onnces, or over 1200 poimde. The weight of 128 
cu. ft. of water, Ko. 9, is 128,000 oz., or 8000 lb., or 4 
T., which gives .66 times 4 T., or 2.64 T., as the weight 
of the wood. 

While the pupils may find it difficult at first to approxi- 
mate the answers to some of the problems, they will gradu- 
ally deyelop the ability to obtain without the use of the 
pencil the correct answers to many problems classified as 
" written." 

66-66. To be taken from time to time for review pur- 
poses. See Art. 34. 

71. (1) 400f* + 10^. 

(6) «7-i-Sfi. 

(7) $20 + $Jl. 
(11) lOOjf-f-^^. 

74-SO. These exercises should be made a feature of the 
work u£ this year, and pupils should be required in their 
written work to employ the short method suggested in these 
examples. The exercises in 75-78 should be used as drills, 
the answers being given rapidly. 

83-84. These should be treated chiefly as sight exercises, 
the pupils reading the examples from their books or the 
blackboard. 

86. To prevent the pupils from rewriting the examples, 
they should each be limited to a small piece of paper large 
enough to contain only tbe five or ten answers the teacher 
may require. The latter calls out the nupiber of the ex- 
ample, and the pupU writes only the result. Pupils have 
learned before this (Art. 69) that either of the two numbers 
given in examples similar to these, may be used as the 
multiplier. Some teachers require this " analysis " to No. 1 
when the pupils multiply by 4: "At 1^ per lb,, the cost 
would be 687^, at i^ per lb., it is 4 times 687^, etc." As 
business men are not given to "analysis," they multiply by 
4 anyhow. 
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87. In order tliat pupils may better understand the divi- 
sion exercises in Art. 92, it may be as well to spend a few 
minutes in showing them that in dividing $9 by 25/, which 
ia the regular method of finding the required number of 
baseballs, they actually only multiply 9 by 4. For, ?9 + 
26 ^ = f 9 -t- S ^ = 36 quarters -H 1 quarter = 36 * 1 = 36, con- 
tains no real operation except the reduction of $9 to quarter 
dollars, the division by 1 amonntiug to nothing. It can also 
be shown them that if they analyze the first problem, " At 
four for |il, I get 36 for $9," they are really dividing, only 
they divide 26 i into $ 1 and multiply the result by 9 as 
being simpler than to divide it directly into $9. After 
this explanation, the pupils should be required to give 
answers to the remaining examples in this set and to those 
in Arts. 88-92 as rapidly as possible. 

94. These examples should be treated as written prob- 
lems, the pupils first solving them at sight, making the 
necessary simplifications. There is no need for any pre- 
liminary remarks. The pupils will probably not know that 
these exercises are difficult unless they are told so. Noth- 
ing should be said about reduction ascending or descending, 
and no particular arrangement of work should be required 
for the present. 

101. The teacher will be careful to add to the examples 
suggested such others as the conditions will furnish. He 
will not confine his supplementary problems merely to the 
calculation of areas, but will draw upon everything avail- 
able in the environment and interests uf his pupils. He 
will also modify the examples of the textbook to such an 
extent as to make them conform to the conditions, quanti- 
ties, prices, etc., of the immediate neighborhood of the 
school. A book that is intended for use in all parts of this 
country must be so general in the character and details of 
its problems as to require many changes in some of the 
latter in order to make them seem reasonable to the pupils 
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in a given locality. While the value of the mathematical 
training is Dot affected by the numbers used, children are 
likely to be distracted by prices and conditions that they 
consider ridiculous. 

103. This bill follows the regular business form. The 
two vertical lines to the left are used to contain the dates, 
when the goods are bought at different times (see Arithme- 
tic, page 101). The double space to the right is reserved 
for the total, which is written on the line just below the last 
item. The entire cost of each item is written in the next 
double space to the left. When but one article of a kind 
is bought, its price is carried directly into the same column. 
Business men use the dollar mark, as a rule, only in the 
two places indicated. They do not place a comma after 
each item, nor do they use the sign "@" before the price. 
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CHAPTER TWO. 
Walsh's Nbw Gbihhib School Abithkbtic, Piobb 59-118. 

In thia chapter, which completes the work usually 
assigned to the fifth school year, the subject of fractions 
receives systematic treatment. The other topics contained 
in the previous chapter obtain additional consideration. 

107-115, Pupils are expected to use the terms "factor," 
" multiple," etc., but they should .lot be required to memo- 
rize the definitions. 

116. It is inadvisable to dwell much upon the divisibility 
of numbers. Practice in reducing, canceling, etc., will ac- 
complish all that is necessary. 

If a number divisible by 3 is even, it is divisible by 6. 
Numbers ending in two ciphers are divisible by 4, 

119, Each pupil must determine for himself whether or 
not to find the greatest common divisor. Time may be lost 
in looking for common factoi's. If both terms of a fraction 
are multiples of 6, as in Nos. 13, 14, 16, 17, 19, 21, etc., or 
if both are even, as in Nos. 12, 15, 18, 20, and 23, the pupil 
should commence the reduction by dividing by 2, 4, or 5, 
according to the conditions ; but in the esamples from Noa. 
4 to 11 many pupils will obtain the answers more quickly 
by finding the greatest common divisor at once. The " sug- 
gestion " is intended for the last twelve examples. 

120. The least common multiple, like the greatest com- 
mon divisor, is a tool to be employed only when it is needed. 
If the pupils can readily determine the least common de- 
nominator by inspection, they should do so. 

123. In No. 2, after dividing by 3, the pupils will find it 
possible to strike out 5, as in the example in Art 125. 
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126. The rules given for addition ahould not be learned. 
Ttiey are supplied aa a brief foimulation of the methods 



126. Kunibers 11 and 12 are introduced to show the rela- 
tion between common and decimal fractions. See also 
No3. 23 and 24 below. 

12B. Pupils have learned that in multiplying or dividing 
both terms of a fraction by the same number they do not 
alter its value; from Kos. 25 and 26 they will see that the 
value of ^ is changed when both terms are either increased 
or diminished by 5. In working No. 30, the pupils will 
lirst find the product of 4| and 16, or 16 and 8{, either of 
which is a whole number, and then complete the work ; as 
they have not as yet had a rule that will enable them to 
multiply one mixed number by another, they cannot find 
the continued product of the three in one operation. In 
No, 33, a parenthesis is introduced to indicate that the 
product of 3-^ and 36 is first to be obtained ; this gives a 
whole number to be multiplied by 8J. The division ex- 
amples in Nos. 31 and 32 fall within the division method 
already employed. 

129. The word "average " may need explanation in No. 16. 
No, 18 : The second Tuesday is the 8th, and the third Tues- 
day is the 16th. No. 19 : The Thursdays are July 1, 8, 15, 
22, 29 ; Friday ia the 30th and Saturday the Slat, Sunday is 
August 1. No. 20 : Some pupils may first take 6^ from 20J, 
leaving 14, from which lOJ ia deducted. No. 21 : At 7 pt 
for 7^, or 3^ qt. for 7^, to find the cost of 12 pt., or 6 qt 
In No. 26, the cost of 21 eggs is given, and the cost of 63 eggs 
— three times as many — ia required. 

130. In the preliminary sight work, the pupils should 
not be required to waste time in an attempt to get a close 
approximation to the answer. Besides being permitted to 
omit the fractions, they should bo advised to change the 
whole numbers when necessary. The chief reason for the 
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oral handling of the problems is to give the slover pupils 
practice in the emplojment of a method that will require 
the careful reading of the conditions of a problem and that 
will suggeat the way to determine the operationa needed to 
solve it. Another, reason, but a aeoondary one at this period, 
is by estimating beforehand the probable result, to give 
pupils the habit of avoiding gross inaccuracies in their work. 
In No. 1, the numbers used might be 48, 57, 40, and 45. In 
No. 2, the operations will be determined by taking as the 
numbers either 6 and 19 or 7 and 20. No. 13 should be 
solved orally by placing on the blackboard the diagram, oa 
which the distances are written in whole numbers, using 40, 
40, and 22. 

134. In these problems, it will be safer for the average 
pupil to employ the following method of "analyzing" in 
order to ascertain the multiplier and the divisor, and then to 
shorten the work by cancellation. 



g4000x51 
17 ' "' "'' 17 



; of 61, 
25^: of 10 do.. 26^ 



(2) Cost of 1 e^, ^^; of 10 doz., 

16 

(3) One man takes 26 da. x 18; 13 men, - 



(6) Cost per pound, ^; of 91 lb., ^^^ ^^ - 

(6) Interest on Jl for 1 yr., ^; on 8650 for 3 yr., 
84x650x3 ^^ 



The method of solving by first finding the ratio in lowest 
terms is of advantage chiefly in a few types of oral problems 
in which the ratio ia a simple one. 
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144. laverting the diviaorB, we hare : 

(19) V X } X f. (20) V X t X I- 

mfxfxi. (22)¥x»x(. 

(27) ¥ X f X V X A X |. 

(28) v-xi^ixVxyxAxAxA- 

164. In multiplying and dividing decimals, accountants 
drop uDoeceseary figures at the right of the decimal point. 
The ordinary method of finding the product of 23.1416 by 
16.8432, and the accountant's method correct to three deci- 
mal places, are given. The accountant shortens his work by 
excluding all decimals below the fourth place. For this 



23.1416 


23.1416 


16.8432 


16,8432 


231.416 


231.416 


116.7080 


116.7080 


18.61328 


18.6133 


.926664 


.9267 


694248 


694 


462832 


46 


366.63699712 


366.6370 


Am. 366.637-. 


Ans. 366.637. 



when he multiplies by S, he begins with the third decimal 
figure of the multiplicand, carrying, however, 5, since the 
rejected product, 48, is nearly 50. When he multiplies by 4, 
he begins with the second decimal 
16,8432)3667^ figure, and soon. In multiplying 

AQ 77W ^° "^^' accountant always 

9 n.oi begins with the left-hand figure of 

„„- the multiplier. The method of 

f^^ shortening a division example is 

„ here shown, which students fre- 

quently use in higher work. 
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These abbreviated methods of multiplying and dividing 
should not be taught to elementary pupils. 

166. When the ausvers contain fractions, decimal frac- 
tions should be required. Pupils should not, however, be 
required to use decimals in solving the problems if the use 
of common fractions shortens the work. See Nos. 7, 8, 
and 10. 

188. While pupils may have been permitted, for practice 
in decimals, to use the latter, instead of being required to 
shorten the work by the employment of common fractions, 
the teacher should now advise the pupils to avoid unneces- 
sary figures. In No. 6, the use of | instead of .75 should be 
recommended. 

167. See the preceding chapter of the Arithmetic, Arts. 
74r-92, also the Manual. Nob. 29, 31, 32, 33, aud 35 employ 
the methods of the other problems. 

168. The pupils have already worked similar examples; 
at this point the matter of arranging the solutions should 
receive special attention. In No. 2 a departure is suggested 
from the ordinary form : 

37 gal. 3 qt. 
4 
161 qt. 
Many teachers object to this, as the product appears in a 
denomination different from that of the multiplicand. They 
also feel that the multiplicand should be 4 qt. and the 
multiplier 37, The arrangement of the text-book is offered as 
a compromise. One thing in the solution is important, viz., 
that the pupil " add in " 3 qt. at the time he performs the 
multiplication. The amount of circumlocution frequently 
introduced into arithmetic work prevents pupils from solving 
as many problems as they should. 

169. In Nos. 1 aud 2 the pupils must use the same 
denominate unit, also in 7, 8, 11, 15, and 16. Nos. 3 and 4 
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are most easily solved by giving the fractions the same 
denominator. No. 6: 4^ hr. = 4 hr. 48 min. No. 9: 9 ft 
^4 = 2 ft. Sin. No. 11: 2J mo. -T-12tno. =| mo. -j-^mo. 
= A = A- No. 13: 6yd.by6yd. 

170. The correct answers to many of these can be 
given at sight In No. 1 the houi-g foot up 24, or 1 da. 
No. 2 becomes " What part of 7 da. are If, or J, da. ? " 
No. 3 : Interest for 3 years f 180 ; for 7^ mo. at $ 5 per mo., 
$36 ; etc. No. 6 : I da. No. 7 : .4 x 24 gives 9.6 as the 
number of hours ; -j^ of au hour = 36 min. ' 

173. See Grammar School Manual, Art. 103j page 43. . 

174. Use these first as sight exercises, a,fterwards requir- 
ing the pupils to write the answers as the problems are read 
to them. 

175. The pupils should in their written work employ 
the methods here given for finding products by 12^, 125, 
260, etc. 

176-177. In these exercises the pupil should be permitted 
to write first the fractional part of the answer, then the whole 
number. 

179. The pupil writes one figure at a time, but he should 
not write any unnecessary ones. The answers to the exer- 
cises in Arts. 175-179 may be given from the books, the 
teacher indicating the example by number ajid furnishing 
time only for writing the result. 

180. (9) More than 7 X 11. (10) About f of 64. As 
these exercises contain fractions with large denominators, it 
is inadvisable to solve for the exact answers unless there is 
plenty of spare time. 

181. (3) Nearly 26 X 12. (4) Nearly 36 t- 6. (5) More 
than 86,4 -h .1. (6) More than 32 x 6. (7) About 800 x .1. 
(8) Nearly 8x8. (9) More than 7 x 12. (10) Nearly 
64 -f-^. 

182. (2) 200 yd. at $2.50. (3) 4 lb. at 25li. (4) 400 
coats at $12. (5) 8 bu. at $2. (6) 800 balls at $f 
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(8) 1000 lb. at 59J^. (9) 7 houaes at $5000. (10) 607 
Ikatl^. 

183. In the following, emplc^ the ratio : (5) 10 times as 
much. (13) Half as long. (49) 3 times as much. (53) 6 
times 26^. (70) 6 times Sf*. 

184. (7) $60800 xfx ,15; cancel. (13) B^^2^. 



^2i- 25 ' — (^> 

Make digram. (43) 1-(| + |+^). (60) 4200000 cu. 

ft.+3J. (51) ^^^- (60) (S220+2f)xl7J = «220 

X i*T X i|s ; cancel. (G7) $ 36.53 -h 13. 
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CHAPTEE THREE. 
Wal§h's Nbw Gbamuab School AaiTauBTic, Paobb 110-172, 

The major topics foi' the sixth fear, the wotk of which is 
given in Chapters Three and Four, are decimals and denomi- 
nate numbers (including meaaurements). A short, simple 
treatment of percentage and interest is found in each chap- 
ter; it is hoped that the teacher will not carry this too far, 
using any spare time to improve the other work. 

194. Pupils should not be required to annex ciphers for 
the purpose of having the same nombei of decimal places 
in each addend. 

199. The method suggested in the last chapter should be 
followed ; viz., that the decimal point in the quotient should 
be written when it is reached in the dividend. 

206. (7) «|xl48.6. (8) «.13Jx2376+12=^^^^^^- 
(9) «36x4.5. (10) ^^^■^>^^^^^ . 

207. See Grammar School Manual, Art. 168. 

224. It is inadvisable to dwell too much upon the mean- 
ing of percentage. This topic merely introduces a new term, 
"per cent" The meaning of this expression being given, 
the pupils should solve the exercises on this page and the 
next without difficulty. 

228. In the preliminary sight work there will be an op- 
portunity to supply any explanations that the pupils may 
require in order to understand the conditions of the problem. 

239. (3) It would support 1 sheep for 21 da. x 64, and 
48 sheep for 21d^L§l. (4) To build it in 1 da. would re- 
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gaire 42 men x 21, to build it in 18 da. requires r— — — - • 

(11) 6 men take 18 da., 1 man takes 18 da. x 6, and 9 men 
(18 boys) take ^li^- 

248. (4) 265f-i-4S|. (33) See bill Arithmetic, page 60, 
and Manual, Art. 103. The bill is receipted b; writing the 
following under the items : 

t^v t a. 

J. F. are the initials of the clerk who signs the receipt on 
behalf of his employer, Thomas Oieen. 
(43) -Aftf. A. A, -If 
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CHAPTER FOUR. 
Wilbb'b New Gbaiiiiar School Arithhbtic, Paoes 173-228. 

249. In this chapter the exercises in denominate numbers 
contain three denominate units, the previous work in this 
topic being contined, as a lule, to examples limited in each 
case to two successive denominate units. The teacher should 
not consider it necessary to require his pupils to work out 
all the examples, as this topic has hut little practical value. 

250. See Manual, Art. 16$. The arrangemeut at the right 
is offered as a substitnte for the one given in the arithmetic, 

5 gal. 3 qt 1 pt. 



S gal. 3 qt. 1 pt 
23 qt. 1 pt 
Am. 47 pt 



Ana. 47 pt 
as it dispenses with the cancellation of the 23 qt. after the 
reduction to pints. The old method is shown at the left. 

252. A substitute arrangement is here given together with 
the objectionable method formerly in use. The 4 and 2 



al. 1 qt 1 pt. 



67 pt 

33 qt. 1 pt 



1 qt. 1 pt 

placed at the top may be omitted, their only purpose being 
to surest the multiplier or the divisor. 



t,CoogIf 



M TEACEEB'8 MAKUAL. 

264. In Ko. 5 the example really involres the reduction 
of 63 yd. 3 in. to inches ; the ft. is inserted to show the 
miasing denomination. The pupil could solve by multiply- 
ing 36 in. by 63, the number of yards, etc., but it ia deemed 
safer to require the average pupil to take but one step at a 
time, and he is advised to write* the missing denominate 
unit with a cipher prefixed. In No. 6 there is also a missing 
unit. See Arithmetic, Art. 168, No. 3. 
7 24 

Ko. 13. ^ wk. s= 6 da. == 120 hr. 
320 5i 

No. 14. ^j mi. = 30 rd. = 165 yd. 

One way of arranging the work in the solation of No. 13 
and 14 is given. The number of units of the next lower 
denomination, to be used as a multiplier, is written above. 
Another and a better plan 'is to write the denomination 
above and to indicate all the multipliers needed, then to 
shorten the work by cancellation : 

vk. di. hr. 



5 

See also Arithmetic, Art. 266, No. 3. 

While the teacher must not permit the pupils to waste 
time in too much unnecessary writing, he should gradually 
require them to show by their solutions that they are 
acquainted with arithmetical principles. 

207-260. These examples should be taken up only when 
there is plenty of time. 
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264. (1) 18 lir. (2) 31 da. (3) 7 o'clock, 3 o'clock, 
5 o'clock. (4) $18. (5) 25 oases. (6) 21 poBta, 2 posts, 
3 posts. ■ (7) 31 da., 29 da- (8) 43 da. (9) 23 chapterB. 
(10) 27 problems. ' 

266. (11) 49 da. (12) 60 da. (13) 77 da. (14) 48 da. 
(16) 40 da. (16) 32 da., etc. 

267. In finding the time between dates, some teachers 
prefer to find first the number of years, then the number of 
months, then the number of days. In No. 17, there are 13 
years from March 3, 1891, to March 3, 1904; 9 months 
from March 3, 1904, to December 3, 1904 ; and 29 days from 
December 3, 1904, to January 1, 1906, December being a 
month of 31 days. The method given is, however, the one 
generally followed, and the answers are based upon it. 

268. (2) i of 16. (6) 4 of 24 hours. (7) | of $12. 
(9) I of 3 gah 

269. Pupils should shorten the work in Nos. 3-8 by em- 
ploying the fractions J, \, ^, J, ^, -^ Kearly all of these 
exercises can be solved at sight. 

271. (1) $3.60 for 1 yr.; ^ of $3.60 for 2 mo. (2) ^ of 
$3.60. (3) $5x2^. (4) ^ of $6. (5) i of $9. (6) 
$4xli. (7) «3x3. (8) »6x2f 

272. In the first example, the 100 in the denominator is 
canceled by placing a decimal point before 21 in the numer- 
ator. In the second example it ia canceled by shifting the 
decimal point in $ 160.60 two places to the left 

273. 

(1) $192x.05x3jir (6) «99x.06xl| 

(2) «60x.04xi (7) $192x.05x2i 

(3) $240 X .06 X 1^ (8) $600 x .04 x ^^ 

(4) $14.40 X .06 X 5^ (9) $1200 x .06 x IJ 
(6) $36 X .046 X ^ (10) $67.60 x .06 x 3^ 

274. (1) 16 is i of 64, or 25 hundredths. (2) 5 is ^ of 
25, or 20%. (3) This becomes: 15 is what part of 16? 
Ans. ^. (4) 16 oz. is what part of 33 oz.? Ans. ^ 
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(5) 32 + 3. (6) 260 pencils. (12) At 1 %, it would be $3; 
at J %, it is i of $3, or $1.60. (17) 812 x 4f 

276. (3) ^ of S5678, or $5678 X. 025. (4) $.05 J x 
5000 X. 03. (5) «720x.046xH. oi $720 x ihs X- Hi \ 
cancel. (13) 56 pupils - -f of 56 pupils. (14) $ 46276 + 
J- of S 45276. (15) He misspelled 6{%, or -^, of thirty 
words. (16) The killed, wounded, etc., amounted to 5% 
+ 12% +3^+1%, or 21%. Those available for duty 
constituted 100% - 21%, or 79%. Ans. 1000 men x .79. 

276. (1) 20 in., 1 ft. 8 in. (2) 12 in., 1 ft (3) 16 
envelopes; 15 sq. in.; 240 sq. in. (4) Kumber of envel- 
opes, (50 X 30) + (5 X 3), or 100. (5) 24 rugs. (6) 9 sq. 
in.- 3 aq. in., or 6 sq. in. (7) 40 ft. +30 ft. + 40 ft. + 30 
ft (8) Number of bunches, 108 aq. ft. + 3 sq. ft, or 36. 
(9) 12 yd. by 10 yd. Ans. 120 aq. yd. (10) 5 yd. +4 yd. 
+ 5 yd. + 4 yd. (11) 20 in. by 11 in. (12) Number of 
pieces, (12 x 8) -;- (2 x 2), or 24. 

277. The employment of a digram will frequently aid 
the pupil. (13) See table at end of book. (17) Area of lot 
in square feet ; 100 x 200 ; of ground covered by bouse ; 
25x60. 

278. (1) 12 cubes. (2) 12, 24, 36. (3) 12 wi. in., 24 cu. 
in., 64 cu. in. (4) 4 cubes long, 3 cubes wide, 2 cubes high, 
is one way. (5) 12 cubes ; 12 sq. in. (6) 4 cubes long, 2 
cubes wide. (7) The number of cubic inches is equal to 
product of the length in inches, by the width in inches, 
by the height in inches. (8) 70 ou. in. (9) 27 one-foot 
cubes. 

281. (3) Volume of the first is 375 cu. ft.; of the second, 
376 cu. ft 

282. There are 2150.42 cu. in. in a bushel, 2160.4 is 
taken, as it lends itself readily to cancellation, being divis- 
ible by 2, 3, and 7. 

286. See Key. (13) I>raw a line 2 inches long, Take a 
strip of paper 3 inches long and a aecond strip 4 inches 
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long. Place one at each end of the 2-iEich line so as to en- 
close a ttiangle. Mark the point where the two strips meet, 
and complete the drawing of the triangle. (14) Draw the 
two equal sides first. (16) Draw a line of any length, and 
use two strips of paper equal in length to this line to locate 
the other sides, as in No. 13. (17) Use a card having a 
square comer, 

288. (5) 40| -^ 7 = 6 with a remainder of 5f , or ^ ; | 
ofV = M- Ans.5U- 

290. See Grammar School Manual, Art. 45, page 39. 

295. The pupils maj work these examples from the 
blackboard, writing only the two partial products and the 

(21) 195 (22) 642 (23) 178 

m 21^ 7^ 

211^ 663f 186^ 

296. Use as sight exercises from the blackboard, the 
pupils writing only the answers. 

297-298. It is expected that the pupil will change the 
decimal to a common fraction when the change will shorten 
the work. 

300. (20) $160-f-^, or $150x-|. (21) 2 gal. (24) 8 
times I yd. (25) A rd., or ^ rd. = ^ rd. (28) If six 

eighths are worth 18^; one eighth is worth 3^. (2) There 
are 32 qt. in a bushel and I have lOJ qt etc. (31) 12 times. 
(.36) See Arithmetic, page 50, and Manual, Arts. 103 and 248. 
(41) See Arithmetic, page 101. (72) ^ of 19712 in. ; f of 
2768 yd.; ^ of 11223344 lb. (73) $150x.06x2H- 
(76) Width 42 ft. ; perimeter 125 ft + 42 ft. + 125 ft. + 42 ft 



^cb, Google 



CHAPTER FIVE. 
Walsh's Nbw Obauvae School Abithhbtic, Paobs 220-309. 

Each of the preTious chapters, from the second of the 
New Primary Arithmetic to the fourth of the New Gram- 
mar School Arithmetic, inclusive, provides for a half-year's 
work, with its main topics, its reviews, and its preliminary 
treatment of advanced matter. In Chapter Five, which is 
intended to cover the arithmetical portions of the work of 
the seventh school year, the first forty-eight pages are devoted 
to the main topics, which consist of percentage and its appli- 
cations, the remaining pages being taken up with reviewa ajid 
extensions of the work of the earlier chapters, together with 
a lai^e number of miscellaneous problems, advanced matter 
being left for Chapter Six, 

The first question that confronts the teacher will be the 
study of the algebraic equations of Chapter Seven. If it is 
determined that the pupils shall take up this latter chapter 
in their elementary school course, the work of Chapter Five 
should be preceded by Arts. 516 to 649 of Chapter Seven, 
to enable the pupils to apply algebraic methods to the solu- 
tion of the so-called "problems" in percentage, interest, and 
bank discount. 

302. It is advisable to call to the pupils' attention that 
they are doing nothing new in these exercises; that they 
have done the same sort of work in changing common frac- 
tions to decimals, except that the decimals in these exam- 
ples are limited to hundredths, for the remaining places, if 
any, common fractions being substituted. Those who have 
worked the percentage problems in Chapters Three and 
Four may be reminded that the term " per cent " occurs in 
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many businesa transactions: that a real-estate agent, for 
instance, receives a certain per cent of the amount for 
which he sells a house or a faim j that a commission mer- 
chant vho sells produce for a farmer is p^d a given per 
cent of the selling price of the produce; that a savings 
bank gives its depositors annually, as interest, a certain per 
cent of the amount on deposit for the requisite time; etc. 
This preliminary talk should be brief, a fuller treatment 
being deferred for a few days, to be taken up when Art 
313 is reached. 

304. The following need to be emphasized: ^fo = -rinn 

305. Anders: 300%, 260%, 125%, 420%. 

306. SuoossTiONS : 

(6) i of 8 pt. (16) I of 66 horses. 

(6) I of * 24. (16) I of 36 in. 

(7) I of 81 cows. (17) 3 times $ 81. 

(8) 6 times 1^ lb. (18) -^ of 80 sheep. 

(9) 4 times li bu. (19) | of ? 2.50. 

(10) 4 of 8 qt (20) i of 66 rd. 

(11) 4^ times 9 2. (21) ^ of 15 lb. 

(12) 2 times 99 gal. (22) ^ of $60. 

(13) ^ of 8 6.40. (23) I of 72 p. 

(14) J of 8 yd. (24) I of «9.60. 

307. It is useless to expect that every pupil will discover 
the shortest way ; and it is inadvisable, to require that a 
pupil should waste the time necessary to work an exercise in 
deliberating as to the comparative brevity of the difEerent 
plans that surest themselves. If, however, a pupil employs 
during his work on the blackboard a number of unnecessary 
figures, the teacher should ask if any pupil has used a more 
direct way, and should permit him to place his work on the 
board. It may be that several different solutions will be 
presented, which will naturally lead to a discussion as to 

D,=,i,z..tv Google 
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which is likely to be the best ; and the members of the class 
will gradually appropriate such short outs as they are able to 
manage. The preliminary sight work called for in the 
" Suggestion " on ps^e 232 of the Arithmetic will bring out 
some of the more obvious means of shortening the work. 
In the Key will be found the solutions of a few of these 
exercises. 

308. These examples should be used to confirm the state- 
ment that percentage contains nothing new. Nos. 1, 2, 4, 5, 
and 6 can be solved by pupils that never heard of percentage. 

The rule does not need consideration if the algebraic 
method is to be followed in the solution of the exercises. 

309. While some educators decry the use of algebraic 
methods in working problems that can be solved by arith- 
metic, there are others who do not believe that the pupil 
necessarily derives the greatest gain in power by being 
required to do things in the most difficult way. These lat- 
ter feel that there are sufficient difficulties in the child's 
school work to make it inadvisable to introduce artificial 
ones. They claim also that the use of the simplest way of 
solving problems makes it possible to solve many more in a 
given time, from which the pupil derives a benefit, while the 
exclusive use of the difficult method produces discour^e- 
ment and disgust. 

There are two general types of simple problems. The 
first comprises such as : 

Find the sum of 6 and 3. 

TIte minuend is 9, the subtrahend is 6; what is the re- 
mainder 9 

Multiply 8 by 4. 

What is the quotient of 32 diotded by 8f 

These the pupil works out by employing the operation 
suggested by the words used. In the second type, speci- 
mens of which are given below, the required operation is the 
reverse of the one specified : 
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Six added to another number equals 9 ; firid the other numAer. 

The subtrahend is 6, the remainder is 3 ; find the minuend. 

The product of lvx> numbers is 32, one of the numbers is 4 ; 
what is the other 9 

The divisor is 8, the quotient is 4 ; what is the dividend ? 

Pupila are aided in the solutiou of problems of this second 
type by the arrangement of the numbei'S in the way indicated 
by the terms and the operations : 

6+?=9 ?-6=3 

4x? = 32 ? + 8 = 4 

When the numbers employed are small, a very young 
pupil can give at sight the answer to examples arranged in 
thia way, without realizing that he employs subtraction in 
the first, addition in the second, division in the third, aud 
multiplication in the fourth. 

After he has studied algebra, the pupil uses an x instead 
of the interrogation point, and he employs intelligently the 
necessary operations. His chief care is to express the equa- 
tion correctly, and the difficulty of doing this is diminished 
by the fact that he merely expresses by signs the conditions 
found in the problem. 

One of the difficulties experienced by the careless pupil in 
solving a " problem " in percentage is in determining which 
of the two given numbers is the base, another is his neglect 
to express the rate in hundredths. The averse child does 
not appreciate at a glance that the following are two forms 
of the same example: 

(o) 26 ia what per cent of 65 ? 

(b) What per cent of 65 is 26 ? 

The employment of the equation makes it mora difficult 
for the pupil to blunder, as he does not have any rule to 
follow. In working the first form of the example (a), he 
writes: 
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osiiig the sign of equalitf for " is," ai^ inteiiogation point 
for " what," the denomiDator 100 for " per cent," a multipli- 
catiou siga for " of." Substituting an at for the interrogation 
point, omitting the aign of multiplication, and shifting the 
terms, he obtains the equation in the regular form : 

100 
He obtains the aame equation from (6) tMcIi he first writes : 

While it is possible to teach pupils to solve these problems 
by rule, there is an advantage in making them acquainted 
with the more general method of the equation. A pupil who 
has had a reasonable amount of algebraic instruction will be 
able many years later to reconstruct forgotten arithmetical 
rules ; or, better still, he wiU be able to continue to solve 
the problems .without learning any rules or feeling the need 
of any. There is no reason why a seveuth-year pupil should 
be given rules in percentage. When he is asked to find 
7 hundredths of 126 he need not be told to multiply 125 by 
.07. He worked similar examples over three years before, 
though with simpler fractions, and he has carried on the 
same kind of work during the succeeding years both in com- 
mon and in decimal fractions. The same is true of the 
exercises in this set. They have all been met previously, 
with the word " fraction " substituted for " per ceut," The 
only excuse is the assumed necessity of working in a short 
time a suf&ciently large number of examples to give children 
a reasonable familiarity with the new expression "per cent" 
in its various applications. 

In taking up these exercises, it is recommended that the 
blackboard be first employed, one pupil at a time being sent 
to work an example, and that the method adopted by the 
teacher be followed in the solution of each, the object being 
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to develop first a general method applicable to all the ex- 
amples and to postpone the use of shorter methods until the 
former is mastered. 

After all the examples have been worked on the black- 
board, the sight solution of the same problems may follow, 
or the oral exercises of the next page may be taken up, the 
pupils being now left free to employ their own methods. 
See Key. 

In No. 9, the careless pupil overlooking the "per cent" 
will consider that 23 is one eighth of the required number, 
instead of j^. If these examples are solved " at sight," the 
pupil may be shown in Xos. 10 and 11 that he can omit the 
common denominator, 5, making the first read " 3 is what 
per cent of i ? " In No. 12 the fractions may be changed 
to ^^ and ^, and the common denominator omitted. In the 
same way, No, 13 becomes "10 is what per cent of 2?" 
Some of the pupils who obtain the correct answer to this 
example, 600^, may fear it is too large and change it to 
6% ; while others may try S^ as the base and give 20<fo as 
the result. By this time, however, they should have out- 
grown any habit of guessing at answers and processes they 
may have indulged in during their earlier school life. 

The manner of testing the correctness of the results, 
applicable to the " algebraic " type of problems, is shown in 
Nos. 1 and 2. The pupil replaces the "what" in the prob- 
lems by the answer obtained, as follows : 

(1) 40% of 66 is 26, (9) {% of IS400 is 23, 

(2) iO% of 6S is 26, (10) | is 75% of J, 

(3) 75% of 56 is 42, (11) \ is 1SS'A% of f, 

(5) S4 is ISfo of 160, (12) I is 93%% of |, 

(6) 27% of SOO is 81, (13) 3J is SOOfe of j, 
(8) 132 is 120% of 110, etc., etc., 

and he proves each ansvrer by multiplying the base, 65, 66, 
150, 300, etc., by the rate expressed as hundredths, .40, .75, 
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.18, .27, etc. If the product thus found corresponds with the 
given percentage, the answer ia presumably correct. 

It is important that the older pupils be made to under- 
stand that the business world requires practically absolute 
accuracy in all matbematical results. Pupils in the seventh 
and eighth years should prove all their work. When the 
proof is obtained by an operation different from that era- 
ployed in reaching the answer, it may be assumed that th^e 
original operations were correctly performed. In an exam- 
ple such as No. 4, which is of the "arithmetical" type, it 
is not a satisfactory proof to go over again the multiplica- 
tion of 84 by .15, as the pupil may repeat a mistake made 
in the first instance. The work should next be done with 
84 as the multiplier, or .84 may be multiplied by 5 and this 
product by 3. 

The total of an addition example is proved by adding 
down if the sum is lirst obtained by adding up; the remain- 
der in subtraction is proved by adding the subtrahend to it, 
to obtain the minuend ; the quotient in division is proved by 
multiplying it by the divisor, and adding the remainder, if 
any, to the product. The proof in multiplication is suggested 
above ; viz., to use the multiplic and as the multiplier, or to 
multiply by factors. 

The proofs submitted by pupils in their blackboard work 
should be discussed in order to bring out the essentials of a 
satisfactory proof. 

311. See Key. The suggestion that pupils should solve 
these examples in their own way is applicable to all kinds of 
oral work. While the use of these short methods should not 
be insisted upon in the written work, pupils should not 
be required to continue to use a roundabout way when they 
feel able to employ a more direct one. 

313-316. It is important to impress upon pupils that com- 
mission, insurance, etc., do not constitute new arithmeti- 
cal topics any more than do cheese, wages, tea, etc. It may 
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be shown them that in problems containing these latter 
terms they ate acquainted with the meaning of the other 
words expressing conditions of price, quantity, etc. ; but 
that unfamiliar words tliat require explanation will be found 
in some problems to fallow. 

In developing the meaning of these new expressions, the 
teacher should begin with the terms with which liis pupils 
are most likely to be familiar. Some classes may have heard 
at home more about insurance than about taxes, in which case, 
insurance should first be discussed. If a policy is procur- 
able, it may be examined and read, at least so fai- as to show 
the amount for which the company is liable, and the cost of 
the insurance. In those sections in which the " valued pol- 
icy " is in use, the teacher should modify the statement in 
the text-book that the company pays $ 4000 to the owner of 
a $ dOOO house that has been damaged to the extent of $ 4000. 
Some policies provide that the insurer will pay such share of 
the loss as the amount insured bears to the value ; namely, 
that a $4000 insurance on a SfSOOO house will cover only 
four fifths of the damage done, in which case the com- 
pany pays only J of a $4000 loss, or $3200. The pupils 
should be given only such details as have a bearing on the 
methods in vogue in their immediate neighborhood, and 
they should not be distracted by the discussion of unneces- 
sary matters. In his treatment of business and other 
topics the teacher should be careful to ascertain the prac- 
tices prevailing in the immediate vicinity of the school, 
and he should make the prices, conditions, etc., conform 
thereto, r^ardless of the terms of the problem as found 
in the text-book. 

318. See Art. 157, New Primary Arithmetic Manual, and 
General Su^estions. The Key furnishes solutions to many 
of the problems. 

3ie. Profit and Loss is another "application" and not a 
new topic. 
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(2) 12^%. (3)51250. (4) «200. (6)50%. (6) $16. 
(7) 100%. (8) $8. (9) 25%. (10) 26%. (11) 20%. 

321. See Art. 103, New Grammar School Arithmetic 
Manual. Practice in making out bills should be continued. 
These problems will furnish the necessary data. 

324. Many teachers prefer to teach interest by a method 
of their own, the six per cent method being the one in great- 
est repute. It is the freqnent experience of business men 
that many pupils taught in this way fail to grasp the under- 
lying principles and find themselves, a few years after leav- 
ing school, unable to calculate interest owing to their inability 
to recall the rule, or remembering it incorrectly, they obtain 
the wrong result. Pupils should first be drilled in the 
direct, obvious method of ascertaining results, leaving the 
short cuts for their later reviews. This does not mean that 
at any time they should be encourE^ed or permitted to in- 
dulge in roundabout ways or in the use of unnecessary 
circumlocutions. It does mean, however, that a child asked 
to find the cost of a given quantity of butter at 19 1* per 
pound should be expected to employ 19^ in his earlier cal- 
culations rather than 20^ or 25^; and that the same pupil, 
when he regularly takes up the topic of interest, should use 
the rate given, say 3^ % , instead of beginning with 6% and 
working back to the proper rate. The average child may 
get the correct result at the time by carefully following 
some method in which he is drilled; but his attainment is 
surer if the method is adapted to his immaturity. 

In Alt. 348 the method of aliquot parts is presented, and 
in Art. 349 other methods are given, but in each case the 
pupil employs the rate given in the example, the considera- 
tion of the six per cent method being postponed to the 
following chapter. 

The arrangement of the work as shown on page 251 is 
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adrantageous in all work involving multiplication and di- 
vision, as it gives the opportunity for shortening the work 
by cancellation, and it postpones division until all the 

multiplications are made. 

It is not necessary to reduce the time to lowest terms; 
it is just as well to change the given time to months or days, 
88 the case may be, using the denominator 12 or ^60, and 
making the reduction in the cancellation. See Key. 



100x360 ' ^ 100x360 

™ $464.75x6x252 
^ ^ 100x360 

. 826. (3) 1080da. + 180da. +9'da. 

(6) 720 da. +6 da, 

(6) 460 da. +27 da. 

(7) 360da.+150da.4-29 da. 

(8) 2620 da +13 da. 

(9) 51892 X T^ xH- 
(10) 360da.+60da.+3da. 

328. Nos. 2 and 3 will require no particular explanation. 
No. 5 resembles No. 4, in the fact that the first payment is 
not large enough to extinguish the interest then due, and it 
is considered as not made until September 5, when the sum 
of the payments, $ 60, exceeds the interest for six months, 
$ 27, The policy of the courts genei-ally is to decline to aid 
the holder of a note to collect interest on the unpaid interest. 
In some states, however, laws have been enacted that allow 
the holder of a note to collect simple interest on the unpaid 
interest due at the end of the year. The teacher should 
modify the given rule, if necessary, to conform to the prac- 
tice of his state. See Arithmetic, page 379. 

330. The merchants' rule is interesting rather than valu- 
able. 

334. (1) The rule generally favored by persons who do 
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not believe that algebraic methods should be brought into ele- 
mentary arithmetic ^ill be found upon examination to be 
just as algebraic as the one given lower on the page, without 
being so simple. By the first method the pupil is directed 
to calculate the interest on $ 1 at 4 ^ ^ for 8 months and then 
to pursue a suggested chain of reasoning ; by the second 
method he naturally calculates the interest on x dollars at 
4^ % for eight months and forms the equation, which practi- 
cally takes care of itself. 

If the algebraic method is employed, there is no need 
for separate rules to find principal, rate, or time. One rule, 
which is not a rule, sufBces : Bepresent the required item by 
X, etc. 

Some teachers who dislike the algebraic x employ a 
French method. They aay that the interest, $2.88, repre- 
sents a principal multiplied by ^^ X ■^, which they write 
out in the form of an equation: 

■PXs?TrXA = «2.88. 

This they solve, not by the algebraic method of clearing of 
fractions, but by an arithmetical way of making the multi- 
pliers of P the divisors of $ 2.88, thus : 

P = $2.88xaj[iix V, 

which they solve by cancellation. 

336. It is advisable to require children employing the 
algebi-aic method to perform the indicated multiplications 
before making the equation ; that is, the latter should not 
appear in this form in No. 1, Art. 337 : 



but should take the one given in the Key: 
60 ir = 300. 
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337. The algebraic solutions given in the Ke; indicate 
the arithmetical method, it being necessary only to supply 
the dollar sign. 

(1) $ 300 -f- f 60 = rate per cent, 

(2) $ 144 + $ 72 = time in years, 

etc. 
In the following examples the operations necessary to 
form the algebraic equations are indicated, the parenthesis 
being employed to show that the quantities within it should 
be combined before the equation is written : 

(7)(mx^Xx^ = (485.15 - 460) 

(9) ^+^:exj^x8) = 6200 
(10)(7548xj^x^) = 119.51 
(11) (9000 x^x a;) = 632 
(12).+ (.x4x^) = 160.60 
(14) (120x5^x^=4.35 
(16) ["( 97.67 -7.57)x:^xx\= 7.57 
(16).+(.X2^X^) = 93.39 

Pnpils should be required to prove each example. See 
Art. 309, page 64. 
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338. See Key. 

340. See Kej. In the examples in bank disoonnt the 
interest is taken for the exact number of days, on the basis 
of a year of 360 days. Some banks in discounting the given 
note take interest for one-fourth of a year regardless of the 
number of days in the months ; other banks take the interest 
for ^^ of a year. In states in which days of grace are 
allowed, interest is taken for three additional days. 

Answers are given in the Appendix at the end of this 
chapter, allowing 3 days of grace, and following the method 
of ascertaining the exact number of days between the date 
of discount and the date of maturity, the year being con- 
sidered as one of 360 days. 

347. Pupils should be required to prove their answers, 

348. Many accountants use the method by aliquot parts 
in many of their calculations. They would probably employ 
it in finding interest were it not that they use interest tables 
for this purpose. 

366. (12) Algebraic method : 

Let X represent B's share. 

Then a; + 15 = A's share 

a; -)- 27 = C's share 
3! -f- 3! -H 15 + a; + 27 = 320. 

860. See Manual, Art. 250. 

362. See Manual, Ait. 252. 

369. (1) 9 times 4 yd. = 36 yd. Dividing 36 yd. l^ 
6J yd. we get a quotient of 6 (the number of yards) with a 
remainder of 3 yd. See Key. 

374. (2) In 1 rd. there are 16^ ft; in 2 id. there are 
33 ft. ; in J rd. there are J of 16^ ft., or 4^ ft. 
Ang. 33 ft -f- 4>- ft., or 37^ ft 

(3) 4 bu. = 16 pk., worth at 3 J per peck, $6. 

(4) 97i^ X 20 or $9.75 by 2. 

(5) $4 = 4000 mills. Am. 2000 pencils. Or, 5 pencils 
for 1^, 500 for $1, 2000 for $4. 
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(6) 2000 lb. for 600^ = 4 lb. for 1^. 

(7) At 4 lb. for 1 ^, 480 lb. cost $ 1.20. 3 T. cost « 16. 
3 T. 480 lb. cost $15 + $1.20, or $16.20, Ans. 

(8) For « 10, 2 T. can be bought ; for 80 >*, at 4 lb. for If*, 
320 lb. Am., 2 T. 320 lb. 

(9) 2 yd. 2 ft. =8 ft.; 4 yd. 1 ft. = 13 ft Ans. 65^. 

(13) I lb. Troy = 10 oz. Ana. $ 1.20. 

(14) i mi. = 80 rd. = 80 timea 16^ ft., or 1320 ft, Ana. 

(15) 2 lb. 10 oz. = 34 oz. Ans. 17 tableapoona. 

376. See Key. (5) The work will take this form before 

,. 826 X 1000 X 9 , 4. 

caDcehng ; — — —, r- = number of ounces. 

"* 2 X 10 X 24 X 20 

(9) 109 qt is what per cent of 654 qt ? 

(10) 47520x20x2 ^^^^^ ^j ^.^^^ 
^ ' 320 X 11 X 3 X 12 

377. (10) If it requires 60 yd. of carpet 6 eighths wide 
" it will require J of 60 yd., when it is 5 eighths wide. 

378. (5) The interest on $350 for 3^ years at i%. 

(6) 32 horses will consume fj, or J of 180 bu. in 10 da. 
Ans., 120 bu. 12 bu. per day = 144 bu. in 12 da. and 
180 bu. in 15 da. 

$128x520x36 



8^^ da. ^ of a 10-hour day 
4 hr. Ans. 8 da. 4 br. 



■ 




160 X 48 


(12) 


8da.x 


12 X 8 X 84 , 


8x 


10 X 96 


(14) 


S4 rd. X 32 X 9 


27 


x6 




68 men 


X 32 X 15 



71ixl0 
,.„, 600 men X 48 X 27 

„.„ ^^^> 60730 

,,Q, 8 hr. X 12 X 15 
(19) 9^16 

(24) Both do jij + Vs. or ^, of the work in 1 day. 
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381. See Key. 

383. The pupils as thej go forward in the grades lose 
their ability to handle Dumbers readily and accurately un- 
less practice is kept up. These shorter ways of obtaiuiiig 
products will probably make the work more interesting. 

385. The pupils should use no more figures than are 
employed in the model solutions. 

386. (2) Multiply the denominators of ^ and ^|; divide 
the Dumei'ators of fj and ^^. 

(13) Divide the denominators of the last two. 
(14)30fx|xf (23) 320rd.XT*j. (25)ixV-X^xf 

387. (3) See Arithmetic, Art. 199. 
(4, 8) See Arithmetic, Art. 162. 

(10) 6s. 9d. = 6.75s. To change to pounds, divide 6.76 by 
20, or .675 by 2. 

(17) Change the divisor (denominator) to a whole number 

by omitting the decimal point, making five fewer decimal 

T ■ ^. :,■■■•■, , ,. ^ 35 X.56 .35 X 56 

places m the dividend (numerator): "Z , or " l" " - 

(18) Change ^ to a decimal ; that is, divide 6.9 by 32. 

(19) .4285 mo. = 30 da. X .4285, or 12.855 da. 

.866 da. = 24 hr. X .855, or 20.52 hr. 
.52 hr. = 60 min. x .52, or 31.2 min. 
.2 min. = 60 sec. x -2, or 12 see. 

Am. 12 da. 20 hr. 31 min. 12 sec. 

388. See Kew Grammar School Arithmetic, page z. 

(1) In doing the work aloud the pupil says ten fifty-six, 
eleven six, eleven twelve, omitting the word " hundred." 

(6, 7) Omit the word " dollars " also in the preliminary 
drill, using the mark, however, in the written answer. 

(30-33) These are especially valuable. The pupil says 
27 hundred less 27, twenty-six seventy-three; 36 hundred 
less 36, thirty-five sixty-four; etc. 
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389. These problems can alt be worked without a 
pencil by the average pupil. They should first be solved 
from the book {see New Grammar School Manual, Art 
44). 

(4) Thi-ee forty-fi7e+ one fifty = four ninety-five. Add- 
ing a dollar and deducting a cent gives five ninety-four. 

(5) 26i-8(17i)-^-16|. 

(6) 5^ per quart, 40^ per peck, $1.60 per bushel, $3.20 
for 2 bu. 

(7) 83i + 9 = 9, with a remainder of 2\, or |. ^ of 9 
fourths = ^. Ajis. 9J yd. 

(8) 10-6 (4)-.30 (3.70)-.07=3.63. The pupil thinks 
ten lesa six (4) less 30 f< (3.70) leas 7^. 

(9) CoatatSJi', »1.20i deduct 6^(1^x24). Ans. «1.14. 

(10) StlS + iof «19. 

(11) At $2 per yard, $240 ; at $ ^, « 15. 

Am. $240- $15, or $220. 

(12) 120 X A. (20) Use 28 as the multiplier. 

(23) At $i each, $8. Ans. $8-16ji*. 

(24) 27 hundred x f = 81 hundred h- 4 = 2025. 
(26) 9 hundred + J hundred = 9 x |. 

(32) Use 42 as the multiplier. 1260 + 126. 

(33) 4960 + 160 = 496 + 16. (34) 320 x 5^ x 3. 

(37) (80^-|-$1.60)-*-(4 + 6). (38) 99 ^ i^, ot ^ oi 99. 
(45) 160 men do it in 1 da., ^ of 160 men in 6 da. 

390. (7) 800.0046 X .003040. 

(14) ($25 X .096) + ($3 x 1.65) =(} of $9.60) + ($1.66 x 3). 

(17) 100 per minute = 6000 per hour. Number of hours, 
1000000 -f- 600 = 166J. At 8 hr. per day, 166j hr. = 20 da. 
6| hr., or 20 da. 6 hr. 40 min. 

(18) 29 da. + 30 da. + 31 da. + 30 da. + 31 da. + 11 da. 

(19) Time, 130 da. (leap year). (23) $900 + ^ of $900. 

(25) .25, 25%; .125, 12^%; |, 37^%; IJ, 1.25, 126%; 

i,m%-> etc. 

(26) Time, 1 yr. II mo. 2 da. 
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(30) Number of quarts : 202500 + 6, or 33760. Average 
quantity per cow : 33,750 qt -<- 25, or 1350 qt 

(50) Total coBt: «480 + *30, or $610. To gain 30% of 
$510, or S163, I must sell 80 bbl. for $510 + $163, or 
$663. Selling price per barrel, $663-!-80, or $S.28}, Jns. 

(55) 3 fifths of a ton will cost ^ as mucli as 9 iifths, or ^ 
ottlS}, ortei, ^>u. 

l^ljA „ 1684 yd. K 6X7 
' 11 X 9 11 X 9 

(68) llJ-81 = llTV-8ft = 2H. 8}xlli-.-2H- 

V >< V >< H) cancel. 

fM\ w w. * .1 11 700Q X 166 70 00 x 165 x 2 
(61) if umber of dollars : tttjt — = ^^ 

(64)»xJxV-M-2A- 2A + 8|-10|. 10i-7H 

« Nnmbetotbushols: r---^ i 

oaaoei. 

(82) G.C.D.40. L.C.M. 60. 

(90) Find L. C. M. of 18, 20, 21 (omitting 24). See AritlL- 
metic, Art. 122. 

(102) J of $ 210 + 1 of $ 164. 

(104) Interest for 2J yr. = $693.76-$500, or $93.76; 
for 1 yr. = $93.76 + 2^, or $37.60. For $600 to produce 
$37.60 per year, the rate per cent must be 37J + 5, or 7J. 

(116) Cost per book, $64-(-12, or $4.50; profit, J of 
$4.50, or $.90; selling price, $4.60+ $.90, or $6.40. 
^ 3000000 x.024_3x 24 



(12?)- 



6000 



(128) $ 2880 + jij, or $2880 x 20. 
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APPENDIX TO CHAPTER FIVE. 

Dats of Gbicb 

The following ftnswerg include three days of gnae in each case, 
regordlegg of the fact that tbe note may be drawn in a state In which 
grace is not allowed. It is expected that pupils in states allowing 
grace will use these days in computing discount. Sundays and holi- 
days are not taken into consideration. 

340. This note matures 3 da. after Aug. 16, i. e. on Aug. 19, 05 da. 
after date. 

Face of note $-300.00 

Discount 96.da. 4.76 

Proceeds |2»5.26 

341. (I) 9 .4U (6) 9173.60} 

(2) t .55+ (T) t 80.23+ 

(3) 12.88+ (8) 5781.42+ 

(4) t .87- (8) ♦176.741 

(5) 98.S9- (10) «985.41} 

342. (11) Due March 0,82 da. |3.20 

(12) 92.60 (15) 95.36- 

(18) 95.64 (16) 92.62 

(14) 91.74- (17) 95.58 

843. Mltani Term DlKount Pn»«ds 

(18) Aug. 18, 1802 7 da. 9 .10+ 9 87.60- 

(19) Jan. 12, 1003 66da. 91.62- 9122.66+ 

(20) Jan. 7, 1003 20 da. 92.65+ 9602.06- 

(21) Feb. 17, 1004 68 da. 9 .71+ 9 71.66- 

(22) Jan. 31, 1004 20 da. 91.01+ 9232.80- 

(23) March 6, 1004 21 da. 9.34- 905.66+ 

(24) Oct 7,1004 37 da. 91.36- 9102.66+ 

(25) June 8,1004 82 da. 91-28- 9 81.02+ 
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344. AmoaDt Term DlKsoant Froceada 

(1)9160.06- 17 da. 9 .43- tUD.eSi- 

(2)9177.71+ eOda. 9 1.78- 9176.94- 

<3) 9353.68- 68 da. 9 8.12+ 9360.66+ 

(4)9866.10 47 da. 9 8.S3+ 9B46.26- 

(5)9736. 71 da. 91016- 9724.86+ 

(fl) 9610.42- 44 da. 9 8.74+ 9606.68- 

347.' (1) 9106.88- (0) 9304.26- 

(2) m% . (11) $863.27+ 

(6) 94.68 (12) 966.621 
(8) 91200 

349. (16) Face . . . 987S.60 

QOdo. . . . . 8.788 > 

soda. . . . . 4.868 [■ Deduct 

3da. . , . .4368 J 
9660.0692 

Proceeds . , 9860.06- 

(17) 924.74- (18) 9761.06- 

360. (26) 9262.37+ (28) 9486.10' 

(27) 913.09- ' (28) 92.'33+ 
390. Page 304. (69) 9694.60 
Page 806. (77) 977.96 
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CHAPTER SIX. 
Walsb'b Nbw Gbammar School Abitbhbtio, Paobs 810-414. 

391. The practiceinthiseountiy of giving to the colon (:) 
a ditferent arithmetical meaning from that given to the sign of 
division (-^) makes a simple and familiar topic seem like a 
new one. Upon the European continent the colon ( : ) i^ 
the sign of division and our mark (-i-) is nnknown, so that 
a pupil understands that 3 ; 6 means f, or ^, which he 
also writes 1 : 2 without any special instruction. Many 
teachers, who have been unable to obtain the wonderful 
results in arithmetic that were said to follow the use of the 
" ratio method," are in favor of dropping ratio and propor- 
tion entirely from the elementary text-books. While it is 
possible to solve all ordinary arithmetical problems without 
employing proportion, so-called, there is an advantt^ 
resulting from the comparison of numbers and quantities 
that makes it advisable to take up at least the oral exercises 
and problems. Comparing and measuring should be done 
all through the course in arithmetic, but there is no need of 
pursuing these lines to the extent advised by the believers 
in the " ratio method." 

When children are ready for problems involving two op- 
erations, one like the following is given : If 2 oranges cost 
6 cents, what will be the cost of 5 oranges ? This the pupil 
solves by ascertaining the cost of 1 orange, and multiplying 
the result by 5, the operation being (6^-^2)x S. Some- 
what later this problem may he given: Find the cost of 6 
oranges at the rate of 3 oranges for 6^. Without ever 
having beard of ratio, he naturally thinks of the cost of 6 
oranges as being double that of 3 oranges. ' The operations 
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are 5/ X (6 + 3). Both ty|>e8 of problems should frequently 
be given to be solved or^ly, with perhaps an occasional 
hint to the anobservant pupil to notice the relation between 
the quantities in a problem of the second type. In the 
written work, however, there is no particular need of distin- 
guishing between these types. If the pupils are properly 
taught, they will develop the habit of indicating the opera- 
tions before commencing to calculate, and cancellation will 
make the work the same for each type. The "written" 
problems supplied in some books to show the advanta^s of 
the " ratio method " bear the evidences of manufacture, and 
are not such as occur with auificient frequency in real life 
to make it advisable to give them special consideration in 
school. 
394. (3) 260 min. ■*■ 195 min. ; cancel. 

(6) (600-!-8^) + (300 + 3J) = 70 + 90j reduce. 
3S6. (1) 16^ ft. to 6}^ ft. 3 to 1, Ana. 

(2) 7 hr. to 24 hr. 7 to 24, Ana. 

(3) 30^ to 6^. 6tol, ^?i». 

(4) A's speed is greater. 6 to 4, Ana. 

(5) E's daily earnings are larger. 4 to 3, Ana. 

(6) 3 to 4. 

(7) 7 to 22. 

(8) 8 to 9. 

396. The pupils should be permitted to attempt to work 
these without assistance. I4'o. 1 requires that ^ be changed 
to a fraction having 64 for a denominator. Ko. 2 is a varia- 
tion of No 1. In No. 4, the 3 bu. are changed to 12 pk., 

. Ipk. 

' 12 pk.' 
numerator of the second couplet. The missing items are : 

(6) 40^; (6) 63; (7) 35; (8) 19; (9) «48; (10) 20; 
(11) 9 horses; (12) 2 yd.; (13) 12^; (14) 10(J^); (16) .02. 
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898. (9) ix = ixi; aj = | x « -!- i = J X i X f 
(10) S3; = 2ixii a' = 2ixi+4 = Jx4x|. 
(ll)x = |xli 

(12) 3Ja! = jxll; a> = f Xll + 3i = ^xif X A- 

(13) X xx=i3&. As the pupils have not had square root, 
they may not see the answer at once ; but they should not be 
told it. 

(16) 63! = 16x4; 3!=16x4 + 6 = 10. ^na. 10 bottles. 

(17) 36a! = 16 x9; a: =16 x 9 + 36 = 4. Am. 4 men. 

400. (2) 23ff X 7. (3) 12 hats x 4. (4) 75 revolutions 
X 12. (5) »6 X 4^. (6) 75f! x 8. (7) 3 mi. x 16. 
(8) 10 mo. + 5. (9) 15 da. ■*- 3. (10) 270^ + 3. 

401. Pupils should not be required to work these problems 
in any one way. Some will multiply 9 267 by 4 at once, 
which is the best method. Another way is to indicate the 
coat of one, 5^, and then the cost of 36, ?-^ x 36, to 

be worked by cancellation. This is the most general plan 
and requires the same operation as the first, but with the 
writing of a larger number of figures, A third method is 
given in the text-book. The method that should be forbid- 
den is the one in which the pupil first finds the cost of 1 cow. 
See Key. 

... 42 yd. X 16S 9 lb. x 196 

^ ^ 9 ' 42 ' 

ff,. > 357x24 ,„. 27 da. X 17 

W jy ■ \>) 5^ 

404. (fi) ;ppp:9p^::501b.:a!lb. =451b. 
2 
im- 9P : : ^P lb. : y lb. = 4J lb. 

2 
tm- W::^lb.:«lb.= ^Ib. 
Cancellation should be resorted to when possible. 
(6) 27:16::S46:f3;, (7) 60:27: : $30 : ««, 
27:12:: 946: « J/. 60:23: : S30: $2/. 
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Pupils that solve this problem by finding 60^ the cost of 
the boat for a day, etc., should be encouraged to apply theii 
own methods to the other problems. 

406. The note at the bottom of page 321 of the Arithme- 
tic should be discussed. The pupils should be informed that 
partners generally draw up a written contract, which states 
the amount contributed by each, the length of time the 
partnership is to continue, the manner of dividing the prof- 
its, etc. It is seldom that such a partnership is formed as 
that described in Nos. 4, 9, 10, or 11. When two men con- 
tribute different sums to the partnership, it is frequently 
agreed that the one furnishing the larger amount shall re- 
ceive, out of the profits, interest on the dift'erence between 
the two shares, the remainder of the profits then to be 
divided equally. 
^ 36 



(2)?CT:7S!0: 


*m 


A'B share = 


»36. 


i IT 








m^-.m- 


»;w 


B's share = 


«17. 


% 48 








W9--m-- 


»IW 


C's share = 


J48. 


Shorten the work hy cancellation. 




Proof: «36 + S17 + S48 = S101 




(7) See Key. 








72-i-3S(JT^ 


= 72^ 


14 4906 ' """^ 



4905' 
7H-i-360A = iMx^; cancel. 

144-^350^ = 1^^; cancel. 

(8) (1500 + 2700) : 1500 : r $420 : A's share. 

(1500 4- 2700) : 2700 : : $420 : B's share. 
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^9) (2000 + 2400 4- 2400) : 2000 : : «340 : A's Hhare. 
(2000 4- 2400 + 2400) ; 2400 : : » S40 : B'a share. 
(2000 + 2400 + 2400) : 2400 : : $340 : C'a share. 
407. (1) Many teachers prefer to solve all problems of 
' this kind by the method given in Arts. 379 and 380 of the 
Alithmetio. men 

20 yd. 18 in. 4 ft. 3 da. 10 hr. 27 
The work is arranged as-shown above, 72 men being written 
laat, as the number of men is required. The effect of making 
the length of the ditch 1 yd. is first considered, 1 yd. being 
written under 20 yd. As this would require ^ of the num- 
ber of men, 20 ia written under 72 men as a divisor. To dig 
a ditch 1 in. wide would require -^ of the number, and to 
dig it 1 ft. deep would require J of the number; 18 and 4 
are written below the line as divisors. To do it in 1 da. 
would require 3 times as many men ; 3, thei-efore, is written 
above the line as a multiplier. Working 1 hr. a day would 
require 10 times as many men ; 10, therefore, is written aa 
a multiplier. At this stage, the vork appears as follows : 

20 yd. 18 in. 4 ft. 3 da. 10 hr. 72 x S x 10 
1 yd. 1 in. 1 ft. 1 da, 1 hr. 20 x 18 x 4' 
the product of 72 x 3 X 10 divided by the product of 
20 X 18 X 4 indicating the number of men needed to dig a 
ditch 1 yd. long, 1 in. wide, 1 ft. deep, iu 1 da., working 1 hr, 
per day. 

The next step is to consider the effect of making the length 
of the ditch, 30 yd. instead of 1 yd., the former number 
being written in the third line under 1 yd. This would 
require 30 times as many men ; 30, therefore, is placed above 
the line. To dig a ditch 27 in, wide would require 27 times 
as many, and 5 ft. deep would require 5 times as many ; 27 
and 5, therefore, are written above the line as multipliers. 
To dig it in 15 da. would require ^ of the number, and to 
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^ork 9 hr. a day would require ^ of the number; 16 and 9, 
therefore, are written as divisors. The work now appears 
in this form : 

20 yd. 18 in. 4 ft. 3 da. 10 hr. ""r „ . 

1yd. 1 in. 1ft. Ida. Ihr. 12^3410x30^27x6 . 

30 yd. 27 in. 5 ft 15 da. 9 hr. 20x18x4x15x9 
from which the result is computed after canceling. 

By the proporticm method the effect of making the length 
30 yd. instead of 20 yd. is first conaidered and indicated, 
then the effect of making the width 27 in. instead of 18 in., 
etc. J by the method of " analysis " the units, 1 yd., 1 in., 
1 ft., 1 da., 1 hr., are successively introduced and their effect 
considered ; then the length, width, depth, of the required 
ditch, with the allowed number of days and the hours per 
day. 

408. (1) Tons: 21 lifths+3 tenth3=:42tenths-«-3 tenths. 

(2) Kumber of pairs : 60«. -s- 6». 

(3) If 2 thirds = 8 yr. 4 mo. 

1 third = 4 yr. 2 mo. 

Add. 

(4) 6 qt. = 5 pk. = .625 pk. (S) 3^ of »7. 

(6) J of $ f ; cancel. 

(7) In a year $50 will produce ¥3 interest; to produce 
S 18 requires 6 yr, 

(8) Loss: icost, or33i%. 

(9) If $9 is 25% of the cost, 50 fe of cost is «18. 
(10) 8 qt. X 7. (11) $ J X 120, or g of $120. 

(12) Point off three places : S 66.321. 

(13) I5& = $120-f-|=$120x|=$150; 100% = S15000. 

(14) If 8% ia gained in a year, to gain 100% will require 
1^ yr., or 12J yr. The given principal, $50, need not be 
considered. 

(15) The insurance for $100 costs 9^- Rate, J%. 

(16) Number of lots : 24 thirds -1- 2 thurds. Ans. 12 lots. 
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(17) ?76-»72. 

(18) He still owns ^ of his former share of j, or {. 

(19) \ lb. Troy = 3 oz. = 60 pwt Number of rii^: 
60 pwt. -t- 2^ pwt = 120 half pwt -h 5 half pwt. = 24. 

Ans. 24 rings. 

(20) Number of square inches : [(10 X 4) + (10 X 3) + 
(4xS)]x2 = (40 + 30 + 12)x2 = 82x2=164. 

409. (7) For answers including days of grace, see the end 
of the chapter. 

41S. These exercises should not be dropped after they 
are finished; they should be taken up occasionally as 
opportunity offers. 

422. The teacher may find it difBcult to make some pupils 
fully comprehend the principles underlying the method of 
extracting square root Such pupils should be shown how 
to perform the operation. 6 5 2 

42'61'04 
36 

424. The form as given in the Arith- j„g ~651 
metio is the abbreviated one. The work g ng 

in full is given herewith. 1302 26 04 

2604 

426. (7) 6.'40. (8) .1210. (9) .14'40. (10) .19'60. 
(11) .22'50. 

431. (3) B'=39'-15'. (4) H' = 20' + 21'. 

433. See Suggestion in Art. 422, above. 

434. (9) Extract the cube root of each term of the frac- 
tion separately. 

(13) Change mixed numbers to improper fractions. 

438. (1) The distance XT should measure very nearly 
11 in. (2) 7 to 22. 

439. Many teachers prefer to use 3f as the ratio. Using 
this ratio, the circumference of a circle having a diameter of 
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3^ in. iB found to be 3^ in. x 3|, or ^ in. x V = ^^ ^^i wMch 
differs from the other answer by less than y^ in. 

440. (2) AB measures if in. One-lialf of the diameter. 
(3) One-half of the circumference. (4) 6^ in., 1| in. 
(6) The following rule may be employed : To Jind the area 

of the circle, multiply the square oftlie radius by 3^. 

441. "1 sq. ft." is written in the first part of the solution 
in order to obtain 1296 sq. ft. in the multiplicand in the sec- 
ond part, and also in the result. This is considered by many 
teachers of aiithmetic as more systematic than to omit the 
denomination until the result is reached, and some examiners 
are inclined to rate as incorrect an answer paper in arith- 
metic which does not contain the denomination all through 
the work. It may be advisable to require a certain accuracy 
of statement throughout the work of the upper grades, pro- 
vided, however, that it does not impede too much the progress 
of the pupils. It must be borne in mind, though, that high 
school pupils are expected to omit the denomination through- 
out their algebraic work, supplying it only in the result. 
The rule for finding areas generally provides that "the 
number of square units in the area is obtained by multi- 
plying the number of lineal units, etc.," which shows that 
numbers alone are dealt with, the final result being written 
again with the proper denomination. This is the mode given 
in the solution to No. 3. 

442. (1) This method of computing the area of atriangle 
is omitted from many text^books, owing to the inability of 
pupils below the high school to understand the reason for 
the rule. As, however, many triangular areas are to he cal- 
culated in later life in which it is difficult to measure the 
altitude, pupils should know that there ia an arithmetical 
way to ascertain the area when the lengths of the three 
sides are given. 

(2) After this has been worked by the rule pupils may be 
informed that the triangle is right-angled, the area of which 
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is 1 sq. ft. X 35 X ^ of 84. This result being the same as 
the other will show the coiTeotness of the rule. 

No. 3 is a right-angled triangle ; so ia each of the triangles 
in No. i. 

No. 5 may be divided into two right-angled triangles b; a 
perpendicular bisecting the base. The hypotenuse of each 
is 2d yd. and the base of each is 15 yd., from which the 
pei'pendicular can be calculated, which will be found to be 
20 yd. Using this as the altitude, the area can be computed. 
Area= 1 sq. yd. x 30 x ^ of 20. The area should also be 
obtained by the rule given in No. 1. The method given for 
No. 5 ia suggested iu the Arithmetic for No. 8. See Key. 

In No. 7 the altitude can be determined as in Nos. 5 and 6 : 
V6f^^=V36^^ = V27 = 6.196+. Area = l sq. f t x 
6.196 X J of 6 = 15.588 sq. ft. Working by the rule given 
in No. 1 makes the extraction of the square root the last 
operation, which is an advantage when the result contains 
decimals. It is a good practice to require the pupils to 
draw to scale a triangle such as No. 7, and to compare the 
measured length of the altitude with the calculated one. 
If each side be made 6 in. long, the altitude should measure 
about 6^ in. (5.1875 in.). 

443. See Key. 

449. (4) The pupil who draws the "development" and 
folds it into the required prism will have no difficulty in 
understanding the rule. 

482. (2) The pupils should be left to themselves to ascer- 
tain the " development," which is made up of four triangles, 
each having a base of 4 in. and an altitude of 6 in. Some 
pupils who have not taken up the geometry work of Chapter 
Eight may cut out of paper four triangles of the given 
dimensions, which they place side by side and trace the 
required development. Others may accomplish the same 
result by cutting out one triangle, using it to trace the four 
that constitute the development J etc. 
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(5, 8) The development need not be drawn by pupils that 
have not completed the work in Chapter Eight. 

(9) Pupils will see that a semieixcle can be folded into a 
cone the slant height of which will be equal to the radius of 
the semicircle. Siuce the semicircle is folded so as to con- 
stitute the circular baee of the cone, the diameter of the base 
is 3 in., or one-half the diameter of the semicircular sector. 
If a sector less than a semicircle is taken, the slant height 
will still equal the radius of the sector, but the diameter of 
the base will grow smaller a^ the size of the arc diminishes. 

4S3. The hollow square pyramid should first be made. 
Its altitude may then be measured, and the prism con- 
structed. If the prism is made first, the pupils may find it 
difiiault to determine the correct slant height of the required 
pyramid. 

(2) 1 cu. in. X 10* X i of 12. 

(3) The area of the base is found by the rule given in 
Art. 442, if the pupils do not recogniz.e it as a right-angled 
triangle. 

(4) 1 cu. yd. X 9 X 13 X 19-t-2T. 

(7) 1 cu. meter x 3' x 3.1416 x ^ of 18. 

461. (15) 1 qt = ^ of 231 cu. in., or 67| cu. in. 

462. (17) Cancel. 

466. (2) 8^x100x60. 

(7) 12 in. X (li + 1 + H + 1). (8) ? i X 91. 

467. (4) £161 17«. 6d.-t-£l U. 7d.=SSS50d.-t-259d. 
== 160. Ajis. 150 bbl. 

(13) 13 ft X 527. Reduce to miles, etc. 

(20) M does ^ of the work in a day, N |, and J. 
Together they do in a day i + t + J, or J^ of the work. To 
do 60 sixtieths of the woik will require as many days as 
60 sixtieths contains 37 sixtieths, or 1^ da. 

489. (1) Number of shares: 5 50,000-!-* 100, or 600. 
The owner of 10 shares owns ^ of the stock. 

(2) VffOf$2000. 
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(3) $2000 = 4% of the capital, 860,000. 

471. The rate in these examples is the per cent, the par 
value being multiplied by it to obtain the price per share. 

(2) \% ot$27,600 = «27,500-*- 800 = 8276-)- 8. 

473. (1) 4 -F .95 = 400 -!- 96 ; cancel. 

(10) He receives $ 5 interest per year, or $ 30 in six years, 
and 9 100 for the bond ; a total of $ 130. Deducting the cost 
of the bond, $104, leaves $26 as the sum really obtained 
for the interest for 6 years. 

484. (2) See No. 1, Key. 

486. Calculations in the countries using the metric system 
are much simpler in certain Hues. The work in denominate 
numbers, which in this country employs so many tables, is 
done in the metric system by " pointing off." There are in 
the latter no separate tables of avoirdupois and Troy 
weights, or of dry and liquid measures. The relations, too, 
between the unit of measure (the meter), that of capacity 
(the liter), and that of weight (the gram) are decimal. A 
cube 1 meter each way contains 1000 liters ; and a liter of 
wattf weighs 1000 grams. In the United States, the gallon 
contains 231 cu. in., and a gallon of water weighs about 
8| lb. A bushel contains 2150.42 eu. in. The weight of a 
cubic foot of water, 1000 ounces, is about the only decimal 
feature of our tables. 

489. These problems present nothing difficult save the 
names of the denominations, which are unfamiliar. 

497. See Key also. (1) Changing the fractions to a 
common denominator, the problem becomes : If 10 fifteenths 
cost 94.50, what will 12 fifteenths cost? The operation is 
Ifof $4.50, or 4 of $4.50. 

(2) i of 4 da., or ^ da. 

(3) Divide $ 12 by 30 ^, the interest on $ 1 for 5 years. 

Ans. $40. 

(6) (15 -1-30 -1-5) da. 

(7) ($ J X 460) -(2^X460) = $230 -89.20. 



88 TEACHEB'S MANDAL. 

(8) There are 32 gi. in a galloD. Arts, f lb. x 32. 

(9) 15 lb. X 144. Use 16 as the multiplier. 

(11) 960 lb. = 16 bu. Ana. 16 times $ 1.05. 

(12) At 1%,$400 will produce $4 per year, and $6 in 
in 1{ yr. To produce $37.60 the rate muat be aa many 
times 1% as ¥37.60 is times *5. Ans. 7\tf^. 

(13) $ 10*00 X -Olf = 5.104 X If = S 104 X Jji = $13 X 
11 = S 143, Ana. 

(14) 5 25 X 3.28 = $ 1 X 328, or $ 82. 

(15) B's gain is 7 twelfths or $1400. A's gain is 
5 twelfths, which is $ of B's gain. ^ of ? 1400 = f 1000. 
It is not necessary to find the whole gain. 

(16) 2° 3' X 15. 

(17) 20 ft. loug, 12 ft -wide. Area, 240 sq. ft 

(18) 4 = .J of 6 i therefore, j yd. will coat \ of 90< Do 
not find cost of 1 yd. 

(19) -f^ of amount of insurance = $15. Insurance = 
$16x400, or $6000. 

(20) Loss 9 oz., or i of 36 oz. An». 75%. 



"■ ' 4 X 20 

499. (1) {\ of 8400) - 84. In solving, the pupil should 
say 21 hundred less 84, not 2 thousand 1 hundred. (3) 900 
-36. (4) 2400-48. (6) 4200-84. (6) (} of 84 hun- 
dred) -84. (7)3600-48. (9)1200-24. (10)900-18. 
(11) 1200 -(i of 48). (12) 900-9. (13) 1200-6. 
(14) 900-12. (16) 48x (12^-1) = 600 -48. (17) (J 
of 4800) - 48 = 4200 - 48. (18) (| of 4800) - (i of 48) = 
1800 - 12. 

(2) In dividing by }, etc., many business men multiply 
by 1^, rather than by |, especially when the multiplicand ia 
not a multiple of 3. Thus, 37 + f = 37 + 12J, or 49^ ; that 
is they add to 37 one-third of 37. (3) | of 36. (5) ^ 
of 36. (6) I of 36. (7-12) See Arithmetic, Art. 2yfi 
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(13-lS) Change to improper fractions and reject the denomi- 
nators: 49 + 7, 33 ■*• 3, 40 -t. 10, 72 + 6, 63 + 9, 35 -t- 7. 

600. The importance of accuracy has been diacuaaed in 
Art. 309 of the Manual, p. 64, and the advisability of per- 
forming an operation a second time in a different way. 
Some of the short methods afford a second way of obtaining 
a product, which may be used to prove the correctness of 
the product first obtained. 

(7) t of 848000. (8) 875000-376 

(10) 457 X 16 (12) 983 x 51 
2742 4915 
7312, Am. 50133, Ana. 

Bo not place the multiplier under the multiplicand; use 
the latter as the product by 1 without rewriting it 
(14) 176 
23J 

528 product by 3 
Divide by 4 132 product by } 

352 product by 2 tens 
4180, Ana. 
(16) 895 

3580 product by 4 
Divide by 6 716 product by ^ 

3580 product by 4 tens 
40096, Ana. 
When the numerator of the fraction is the same as the 
unit's figure of the multiplier, one line is saved by doing the 
work in the way given above, 

601. (6) Divide f by 160. 2000 lb. x ^ = 218| lb. = 
218 !b. 12 oz. 

(11) {2^ X 16?) + (IJ of 2|) = (fl X iF) + (f X V) = 
H ^ H^ ^ i ^ iS- ^° ^'^ examples limited to multiplica- 
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tion and divisioii, the entire work should first be indicated. 
Gaie must be taken to invert the whole divisor. 

502-604. Many of these exercises involve the change of 
the ^ yd. to feet and inches to avoid a fraction in the result. 
They are interesting rather than useful or practical. 



270x109 



a7)360x2^x:«=26.U. 

25.11x200 ^31 
" 360 X 9 20' 

Ans. }^ yr. = 1 yr. 6 mo. 18 dtu 

"\.2M. 

2.46x100x360 245x360 



The decimal point in the numerator (2.4€) may be 
dropped by dropping the multiplier 100. 

^55^=2689.50. 
600 

<6 



-2T60. ^nji. »27fiO. 



(7) Discount, J 160 - » 147.75 - » 2.25 



:.bvGoogIe 



NEW GBAMMAB SCHOOL ARITHMETIC. ' 
(8) Let X represent tlie teem in days: 



(9) 



The answers to these problems should be proved in every 
case. la No. 1, for instance, the pupil should calculate the 
discount, using the term just found ; if the result is $ 6.30, 
the answer is correct. Use the face found in No. 2 and 
calculate the proceeds, which should be $ 397.80. In Ko. 3, 
find the discount (and proceeds) by the aliquot part method, 
and also by the 6% method; if the results correspond, the 
r is correct. 



^"^^m^m- 


= 4.96. 




4.95 X 100 X 360 
1660x6 


495 X 860 , g 
1650x6 

^ii». 18 da. 


''l00'*360" 


= ^'— S 


-S=P"""='" = 


1977 « 
2000 


. 469.30 


469.30 X 2000 


938600 
1977 


= 474.76- 


1977 




Ana. 


f474.76- 



514. (5) 16 + (3 times 16) + (5 times 16) = 9 times 16. 

(6) The pupil can use dimensions one-fourth of those given, 
say 3 ft. and 4 ft The result, 6 ft., is then multiplied by 4. 

(7) $ 36 + i of $ 36 = « 35 + ? llf . (19) (6280 + 16) 
revolutions. (68) 6J^ x 10000 = ?6i x 100. (87) ^ of 
8 bu. (108) The profits are one-half the capital. A's share 
is i^ of $ 600 ; B's, ^ of » 400. (109) 12 weeks at 20^ per 
week. (112) (« ^ x 84) -84^ = $42-84>*. (122) Move 
the decimal point three places to the right. 

615. (4) Cost = 90% of value; selling price=110% of 
value ; gain = 20% of value, which is |{, or \ of cost 
Ana. 22§%. 
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/i2^ I.ftOm?!-^, 3jt _1 . 10 _1 300000 
(42) 4-H.O0O03J-- + j^_--H^^^^--x-^^ 

=10000, ^Ks. 
(46) Jof 17| + |of -reTF = fx-4^X|xH«''; cancel. 
(88) 1411734 = number of poimda 

4/8665)6870205>0000 
200370 
67105 
84400 
357360 



209550 
14890 remainder 

20 

48666) 297800 (6 = number of Bhillinga 
6810 remainder 

12 

48665)69720(1+ = number of pence 

Ana. £ 1411734 68. Id. 
The first remainder indicates £ ^|f^^, which is reduced 
to shillings by multiplying by 20; the product of 20 times 
the numerator is first obtained (without writing out the 
fraction) and 48,665 is continued aa the divisor. The reduc- 
tion to pence is made in the same way. 

(114) 400009.000786-4009.0786-4009.000786. 

The aversge pupil would recei™ more benefit from the algebraic and 
constnictlon work of Chapters Seven and Eight, reapectlvel;, than is 
obtainable from the study of compound proportion, cube root, longitude 
and solar time, exchange, annual Interest, and Blocks and bonds in 
this chapter. 
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APPENDIX TO CHAPTER SIX. 
Datb of Grace. 

See Appendix, Chapter Five, page 76. 

409. (7) Nolo is due Aug. 16. Terra of discount from IMay 23 
to Aug. ID, 86 da. Discount, 912.60+. Proceada, 974T.44-. 

467. (10) Dae Jul; 22. Term of discount, 4S da. Discount, f 3. 
Proceeds, S372. 

498. (8) Bepresentlng the face of the nolo by x, tiie discount for 
, or ^^ ■ The proceeds will be x 



2000 



= 204.76 



68 da. will be X X -^ X -H-, or ^ 
^ imz «J0 100' S 

SOW 19793; 

2000 " 
1979* = 589600 

X = 297.88+ 
Am. $297.88+ 
Or, the discount on 91 for 6.1 da. atfl%iB (.0106, and the proceeds 
are 9.9806. To obtain proceeds of 9'21U.T5 the face of the note must 
he for as many dollars as 2U4.75 contains .98% ; etc 

(10) Bue Aug. 6, 1901. Terms of dtacouut, July 1 to Aug. 0, 36 da. 
Discount, 9-i' Proceeds, S497. 



614. (73) Page 309. InterPSt 

itis^of 94, or20«; tor 03 da., i 

(90) The term of a 65 da. not 



9400 for 60 da. is 94 ; for 3 da. 

s 84.20, Ans. 
with grace la 68 da. Interest for 



00 da., 910; for6da.,91; for 2 da., 33}^. Am. 911.33 



100 



616. (8) Discount for 93 d. 
. 31a_ 1909z 
' 2000 2000' >?«i* = 240 

2000 
1909z = 4B00O 
X = 243.78- 
A«s. 8-i43,78- 
9a 
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(20) Page 401. Selling price of cloth ; |2} x 672, or 91612. Dis- 
count for 63 dB. *lS12x7x63 ^ ^20.27+. 
100x360 

Proceeds : »1512 - f20.27+ = IU91.78-. 

Buying price of doth; tl}x672 = «840. 

Profit: «H91.73-«8«) = »661.73. 
(120) Page 413. Due Aug. 16. Interest from Feb. 18 to Aug. 16, 
IS4da.ate%, 9-32.20. Amount due Aug. 16, 91060+932.20 = 11082.20. 
Term ol disconnt, H&y 13 to Aug. 10, 96 da. Interest (discount) on 
91082.20 for S5 da. at 8%, 922-86-. Proceeds, 91082-20 - 922.65- 
= 91058.36+, .dB*. 
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CHAPTER SEVEN. 
Walsh's New Gbakmas School Abithubtic, Pacbb 416-479. 

This treatment of algebraic equations is so elemeutaiy 
that no teacher need hesitate because of any supposed diffi- 
culty in the subject-matter, Arts. 516-549 are recommended 
for study at the beginning of the seventh year, as a pre- 
liminary to the "problems" in percentage and interest in 
Chapter Five. The remainder of this chapter may be taken 
up in the eighth year in place of some topics of Chapter Six 
that are recommended for omission. 

616. See Manual, Art. 309, and Key. 



(1) a! + 6 = 7. 


(8) 1 + 2-11. 


(2) 6 + 1-9. 


(9) «-6 = 8. 


(3) .-4 = 1. 


(10) 1 + 6=16. 


(4) 12-3! = 8. 


(11) »-10 = 16. 


(6) 10-1-3. 


(12) 10-3!=7. 


(6) ai-10 = 3. 


(13) K + 16 = 40. 


(7) a: + 3-16. 


(14) iC + 20 = 60. 



. (IS) x + 2000 = 3200. 

Some pnpils may give different answers to some of the 
foregoing without being altogether incorrect. No. 8, for in- 
stance, the pupil may write a; =11— 2; orNo. 11, ii; = 15 + 10. 
Strictly speaking, these do not so accurately indicate the 
conditions expressed in the exercises, but such equations 
should' be accepted for the present. 

NoTB. — Tho denomination should not be written in any case. 

B18- See Key. It ia not expected, as yet, that the pupils 
will solve these by transposing; this will come later. See 
Art. 532. 
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520. See Answer Book. 

621. (3) Becomes 5 3; = 40; (6) 18^ = 36; (7) a: = 72; 
(8) 9a! = 27; (9) &x = 5i;eto. 

522. (1) 5. (2) 1. (3) 12. (4) 8. (5) 2. (6) 6. (7) 13.' 
(8) 11. (9) 42. (10) a+c (11) be (12) bc + a. 
(13)6c-o. (14)c-fc. 

523. Tbe pupils should be required at first to write out 
the work as fully as is shown in the sample solution to the 
first problem. While pupils are supposed, as a rule, to omit 
all unnecessary figures, it is advisable at the commencement 
of this new subject to indicate the successive steps, even 
though the problem can be solved without a pencil. The 
resulting equations given in the Key should, in the pupils' 
papers, be preceded by the necessary preliminary statements. 

62S. See Answer Book. 

S26. These exercises are to be solved arithmetically to 
lead up to the algebraic expressions on the next page. 

(10)-« + j;. = -«. 3+j = j2- 

628. See Key. In working Nos. 6-16 at sight, fractions 
in the first member should be combined before the equation 
is cleared of fractions. 

(7) 1 = 10.. Etc. 

628. In the written work, it' is usual to commence by 
clearing the equation of fractions. This should be done by 
the pupils, although It is not the shortest way in the pi-esent 
exercises. 

(3) 33! + 2a;=210. (6) 21 a; + 25 a; = 3220. 

(4) 4a! + 33! = fi88. (7) 8 a: + 9 a = 1224. 

(5) 3 01 + 4 3! = 168. (8) 23ar=920. 

Etc 
630. Some pupils may wonder at being required to em- 
ploy a long method to solve No. 2, which they can work 
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arithmetically without a pencil. Algebra la used to solve 
problems that caanot be worked by the ordinary arithmeti- 
cal methods, but the beginnings of algebra should connect 
the work already had with the new work. It will also help 
the slower pupils to understand the arithmetical solutions 
that they have employed without being fully able to grasp 
the reasons for the methods used. 

Clearing of fractions : (1) 2 3! + Sa! = 200. (2) 8x-x = 
6712. (3) 3 a; + a; = 720. (9) The det^led form of solu- 
tion given in the Key should be required from the pupils in 
each problem. 

633. The pupils should be required, before finding the 
result, to rewrite the given equation with all the unknown 
quantities in the first member and the known quantities 
in the second; they should then combine the quantities; 
lastly, they should find the value of the unknown quan- 
tity. It is understood that the first step should be to clear 
the equation of fractions, if there are any. 

(2) 4a!-B = 83. (6) 6a: = x + 40. 

Transposing r4a; = 83-|-5. 5x—x = 4tO. 

Combining ; 4 a; = 88. 4 a: = 40. 

Dividing : a: = 22. x = 10. 

(9) 3 35-6 = 48+3!. 



(17) 2a!-ll + 6a:-60 = 5a!-|-2S. 

2 3! -I- 6 ai - 6 a: = 25 -I- 11-1- 60. 

3a! = 96. 

a; = 32. 

(19) 2a:-6 = 16-l-|-|- (20) 2a: + ^-| = ^+27. 

Clearing of fractions : 
12a;-36 = 9C + 3a!-2a!. 40 a; -1- 12 a; -10 a = 15 a: -H 540. 
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Transposing : 
12a!-3a! + 2a! = 96 + 36. 40a! + 12a:-10a!-15ai«640. 

Combining : 11 a = 132. 27 a; = 540. 

Dividing : a: = 12. « = 20. 

534. (2) Some pupils may write the equation in tliis 
form: iB +ix = 7 x, whicli would give them 43! — 7 as = 
— 4S after transposing. As they have not yet learned to 
combine 4 x and —7x, it is advisable that they should 
write the equation in the form given in the text-book: 
73; = 45 + 4!e. 

(18) The second method given in the Key should be 
followed : X = leas ; 3 x + 11 = greater. 
3 a, + 11 ~ a; = 33. 

538. (2) This problem asks, "What was Mb grain /" As 
there was a loss of 8 25, this may be expressed as a gain by 
prefixing the minus sign ; thus, — $25 gain. 
(4) He saved-* 10. 

(6) He was — 4 mi. north of his starting point. 

(7) A loss of $5. (8) 5 mi. west 

(9) The woman is 3 in. shorter than her husband. 

(10) Mary is — 3 yr. older than John. 

642. (2) S,ee diagram, p. 362, Arithmetic, Prob. 11. 
(3) $200. (4) $1000. 

54B. See Key for the equations as they will stand after 
clearing of fractions. 

650. These are to be worked at sight by the pupils in 
their own way. 

662. (2) The cost of the orai^es is obtained in the first 
equation, Sx + By = 25, by substituting for 8 y ite value, 16 ; 
thus, 3a;+16 = 26, 33! = 25-16, 3a! = 0, x = 3. The 
oranges coat S^ ea^h. To prove the correctness of the 
answer, substitute these values in the second equation, 
3a; + 4y = 17; thus, 9 + 8 = 17. 

653. Prove the correctness of the answers by substituting 
both values in the equation not used to obtain the value of x. 
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Thus, the value of y is found to be 8 ; substituting the value 
of y in a; + y = 15, we have ai + 8 = 15, x = 7. Substitute 
both values in the other equation, 2x + 3i/=s3S; thus, 
14 + 21 = 33, which shows the results are correct It 
would not prove the accuracy of the work to substitute 
both values in x+i/ = 15,as the value of x was obtained 
from this. If, for instance, the value of y was incorrectly 
foimd to be 9, the first equation would give the value of x as 
6; and the use of the same' equation would only repeat 
6 + 9 != 15. The substitution of these values in the second 
equation would show that either is incorrect, since 12 + 27 
is not 38. 

555. (6) See Key. 2a; + j* = 42; 2a! + 4y = 96. 

(8) Clearing of fraetions(a): 26+5a;— 6y=s52y — 39a!. 
Transposing (a) : 5a;-6y-52y + 39a! = ~26. 
Combining (a): 44a! — 68y = ~26. 

Clearing of fractions (6) : 144 + 10 a; - 12 y = 24 y + 9 a: - 6 y. 
Transposing (ft): 10K-12y-24y-9a!+6y = -144. 
Combining (ft) : ar ~ 30 y = - 144 

The equations now are 44a;— 58j/=— 26 anda;— 30y=— 144 

558. (1) 4. (2) 6. (3) 12. (4) 13. (5) 1. (6) 25. 
(7) 14. (8) 22. (9) 68. (10) 3. (11) 3. (12) .2. 

660. (1) 20. (2) 100. (3) 18. (4) 11. (5) 192. 
(7) 126. (8) 84. (9) 160. (10) 180. (11) 7. (12) 4. 

662. (l)16a». (2)6a*6. (3) 6 oft*. (4) 6o'6. (6)6a'6'. 
(6) ea'b'. (7) ISu'fic. (8) 15 a'bc. (9) ISa'ftV. 
(10) a'ft»c*. (11) 3o'fc. (12) 5a'fc. 

663. (5) -15 a'. (6) 8 a'. (7) 8 a''. (8) -OaW. 
(9) 16a*6c (10) -l^a'ftc. (11) -16a'6c. (12) 6a*ft. 

666. (1) The 3 a; of the second partial product is placed 
Tinder the 2 a! of the first partial product. See No. 2. 

66B. (5) 1. (6) 2. (7) 3. (8) 2. (9) 3. (10) 4. 

670. 2, 5, 7, and 10 contain like terms. 

674. In applying the rule to write the letters of the divi- 
dend, it is understood that any letter is omitted if the divisor 
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contBins the same letter witli the same exponent. The co- 
efficient 1 need not be written in the result. See No. 4, the 
answer to which would be la% following the rule literally; 
but a" being equal to 1, the given result, x, is the same as 
1 X 1 X a:. 

676. This rule is the same as that given for multiplication, 
Art. 563. It is inadvisable to attempt to make the pupils 
understand the underlying principles. 

697. Each of the ez-pressions should first be examined for 
monomial factors, as in Nos. 1, 2, 3, 4, 7, 8, 9, 10, etc. (see 
Answers). The other factor or the original quantity, 
if a binomial, may be a difference of squares, as in Nos. 13, 
16, 20, 35, 36, and 47 (see Art. 586} ; the sum or the differ- 
ence of cubes, as in Nos. 5, 7, 9, 18, 30, 31, and 48 (see Art. 
594) ; or it may have no factors, as in Nos. 1, 8, 12, 19, 23, 
27, 34, 37, and 49. In factoring No. 46, we first obtain 
{m* + 4)(m' — 4), the latter of which is a difference of 
squares, equal to (m + 2)(m — 2). If the original expres- 
sion or one factor is a trinomial, it should be examined to 
ascertain if it is the square of the sum, as in Nos. 4, 6, 11, 
24, etc. (see Art. 682) ; the square of the difference, as in 
Nos. 2, 15, etc. (see Art. 684); or the product of two unequal 
binomials as in Nos. 3, 10, 14, 17, 21, 22, 38, 43, and 44 (see 
Art. 588). No. 26 may be considered a trinomial; it is the 
square of the sum of a; -|- y and 1 ; No. 26 is a similar 
square of the difference. No. 28 is in the form of a bi- 
nomial difference of the squares ot x + y and 1, the factors 
being (x + y) + l and (x + y) —1, which are rewritten 
(x + y + i)(x + y — l)i Nos. 29, 40, and 41 may be written 
in the same form. No. 32 is first factored into (x^— 4)(3::'— 1), 
each of which is a difference of squares, which may be again 
factored. No. 33 ia factored into (a' +2) (a'— 4), the second 
of which is a difference of squares. No. 39 becomes 
a(a? — l + 2bx + 6*), the polynomial factor of which may 
be written ar" + 2 fta; + fc" — 1, or (le + 6)' — 1, which is a 
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difference of squarea equal to [(» + 6) + 1] {(x + 6) — 1], or 
(x+b+iyix+b-l). No. 42 can be written a^+2a'+l-a*, 
which is factored in the same way as No. 41. In No. 46 
the monomial factor is z, the other being X* + i? + 1, which 
is changed to the form given in Ka 41, and again factored. 
No. 50 becomes {a' + 8)((i* — 8} each factor of which may 
be t^ain factored, the former being a sum of two cubes and 
the latter a difference of two cubes. 



5,». (1) ?|. : 


(2) II • (3) 


t W^- 


(^) ^'■ 


(6)2,*. (7)1^. 


(S)^. 


(9)!S!+1. 1 


•10) ^''+''i' 

' P + 9 


600. (1) |2. 


(2)|f. 


,;g 


wS- 


(5) i^'. (6, ^ 


' <') ^- W ^• 


^ ' 3m( 


2a% + 2.».. 









^ ' 2ab 

603. (10) See Key. 20(!C + l)=30{ai-l); 20!C + 20 = 
SOk-SO; 20x-30a:=-30-20; -10x=:-50; x=5, Am. 

(19) 3?-2x-^ = a?-Sx + l&; - 23: +8a;= 15 + 63; 
6iB=78; SB = 13, Ans. 

In Nos; 9, 10, 18, 19, and 20, it is not necessary to 
find the common denominator. In No. 9, the common 
denominator is (« — 3)(a — 9); multiplying the first term 
by this gives (» + 7)(k — 9), multiplying the second by it 
gives (j!— 5)(z — 9). In practice, however, when each term 
consists of a single fraction, the numerator of the fraction 
in the first term is multiplied by the denominator of the 
fraction in the second term, and the numerator of the 
fraction in the second term is multiplied by the denominator 
of the fraction in the first term. 

604. The negative results in these problems may be 
neglected. 



:.bv Google 



TEACHER'S MANUAL. 



607. (l)x + 3. (2)x-7. (3)1-9. (4) 


« + 10. 


(6)o + 6. (6) » + j. m.x-,. (8)0-1.. (9) 


x-12. 


(10) « + ll. 




6ia. (4) a? + 18ji+81-llS + 81 = 196. 




x + 9= ±14; etc 




(6) «"-14» + 49=-13+49=36. 




a!-7=±6; ete. 




(6) xislOx; ii!=10. 




(7) Add 100 to both terms. (8) Add 169. 




(9) Diride by x; no, No. 6. (10) Add 16. (11) 


Addl 


(12) Add 226. (13) Add 196. (14) Add 121 




(16) Tranaposing, «'-163! + 64=0. 




Extraeting the square root, a: - 8 = 0. 




TranapoBing, » = 8, Ana. 




(16) Add 324 
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CHAPTER EIGHT. 
Wai^h'b New Go^mmab Scbooi. ARirauETio, Fageb 480-603. 

These exercises are intended to gire the pupil an oppor- 
tunity to obt^n bj drawing, etc., a knowledge of the more 
important geometrical facts. He discovers the nature of 
an angle, the number of degrees in two supplementary 
angles, the number in a right angle, the number in the sum 
of four angles formed by two intersecting lines, the equality 
of opposite angles, the equality of angles formed by parallel 
lines cut by another line, the equality of the angles and the 
sides of an equilateral triangle, the equality of the base 
angles of an isosceles triangle and of the opposite sides, the 
inequality of the angles of a scalene triangle, etc., etc., etc. 
He leams to construct the various triangles, quadrilaterals, 
regular polygons, etc. ; to bisect lines, arcs, and angles ; to 
construct angles of certain sizes; to inscribe and circum- 
scribe polygons ; etc. 

Su^estiona as to the method of doing the work will be 
found on pa^e 129-160 of the Key. 
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